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THE MAKING AND FITTING OF 
ARTIFICIAL EYES ARE A 
SPECIALTY WITH US 


Not a Sideline! 


Experience gained through over 100 years of artificial eyemaking enables 
us to produce and fit the very finest in eyes of glass and plastic. 


* 24 hour mail order selection service for gloss and plastic stock eyes. 


* Our eyemokers ond technicians travel to most principal cities. 


* Our technicions ore especially trained to fit artificial eyes to all 
types of motility implants. 


TROUTMAN INTEGRATED MAGNETIC IMPLANT 


Developed by Troutman, MD 


Integration of the Troutman magnetic implant is 
accomplished without the use of a pin attachment 
for direct transmission of motility, but through the 
use of a magnetic field which is created between 
the implant and the prosthesis by the use of magnets 
in both. This allows complete coverage of the implant by Tenon’s and 
the conjunctiva and still maintains positive integration. 


Description and surgical technique is available upon request. 


Color films showing surgical technique will be loaned to clinical groups 
upon request 


100 YEARS OF ARTIFICIAL EYEMAKING 


MAGER & GOUGELMAN, INC new rote 


cricaco 
oeteort 


City eurraio 


MINNEAPOLIS } PHILADELPHIA 

NEW OFLEANS 
$f. WASHINGTON 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 
EVANSTON OAK PARK MILWAUKEE AURORA MUSKEGON 
MINNEAPOLIS HIGHLAND PARK DES MOINES MASON CITY 


CATARACT LENS SIZE 


The appearance and efficiency of cataract lenses depend on the size of the 
lenses selected for the patient. A goodly number of unhappy cataract patients 
are dissatisfied not because the operation was not successful or because the 


refraction was incorrect but because they were given too large lenses. 


Let us see why this is so. ‘Take, for instance, a plus twelve sphere that is 
46 mm. long. Allowing one millimeter edge thickness, which is just about 
as thin as can be, the center thickness will be 744 mm. Now if the same plus 
twelve sphere is cut 40 mm. long, the center thickness is reduced to 5.8 mm. 
The thicker lens will be difficult to wear first because of the weight, second 
because the thicker a lens the more aberrations pop up and last because of 
the bad appearance. There is also the effect that thickness has on nodal 
point position 


If a larger lens gave better marginal definition, this fact might outweigh 


the disadvantages. Unfortunately, due to inherent marginal aberrations in 


even the finest designed and ground cataract lens makes the vision sharp 


only in a restricted area around the optical center 


There is no doubt about the fact that the present vogue is for very large 
lenses. It is sometimes advisable to suggest two pairs of glasses. One small 
and, therefore, efficient to please the ophthalmologist and one large and 
clumsy to please the patient. When this suggestion is acted upon, almost 
always the large glasses are relegated to the bureau drawer and the com 


fortable glasses used 


“IF IT'S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 
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THE LANCASTER RED-GREEN TEST 


RECORDING OCULAR DEVIATIONS 
URATELY, CONVENIENTLY 
D MORE QUICKLY 


& 


Use of the Lancaster Red-Green Test greatly facilitates the process 
of examining cases of disturbance of ocular motility. While it is not 
claimed to be superior to all other tests im all cases and conditions, its 
advantages are so many and so obvious as to make it highly useful to the 
modern practitioner. With the Lancaster Red-Green Test, for example: 


1. Primary and secondary deviations are shown more promptly and 
recorded more accurately than by any other tests. 


2 Concomitance is very quickly demonstrated in all directions of 


a gaze. 


%. Cyclo-deviations are dealt with more easily and expeditiously than 
by any other method 


4. Patient cooperation is enthusiastic because the test is easy to learn 
and interesting in practice 


5. Patients in bed can be tested by projecting the lights on the ceiling. 


6. Parents or students can readily follow and understand the existence 
and magnitude of the ocular deviation. 


A new, complete and authoritative discussion of the theory and 
practical application of the Lancaster Red-Green Test has just been 
published. A copy will be sent to you without charge on your request. 


WELCH ALLYN, INC. Auburn, N.Y. 


Sole manufacturers of the Lancaster Red-Green Test equipment. 
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G REETINGS 

Ay THIS HOLIDAY season wt you 
ouR pest wishes May THE 
New Year BRING you HEALTH AND HAPPINESS: 

Ano for THE EVIDENCES pRIENDSHIP 
DURING THE PAST YEAR wet EXTEND Our CORDIAL 


THANKS AND APPRES LATION. 


America Optical 
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CORRECTED 
eee, 
lens is CORRECT 
for your 


patients’ eyes 


Ic takes more than the word “corrected” on the lens envelope to assure uni- 
form clear center-to-edge vision for your patients. At least six aberrations 
appear in ophthalmic lenses. Of these, marginal astigmatism is one which 
makes impossible the sharp focusing of rays which enter obliquely through 
the lens. And the Orthogon lens series is designed to eliminate the effect of 
marginal astigmatism. It makes possible clear vision—center-to-edge . 


for your patients, In Soft-Lite, too 


The Orthogon system of lens BAUSCH & LOMB 


correction is based on the W TH LENSES 


principle that only through 
reduction of astigmatic vari- 

AVAILABLE IN THE WIDEST RANGE OF SINGLE-VISION, 
ation... toa level below the 


physiological limits of hu- ABSORPTIVE AND MULTI-FOCAL TYPES 
man perception. ..can utmost 


clarity of vision be achieved. 
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CHICAGO OPHTHALMOLOGICAL SOCIETY ery | 
THIRD CLINICAL CONFERENCE 

February 15, 16, 17, 1951 
EDGEWATER BEACH HOTEL, CHICAGO 


y ond G ture, Plastic Surgery, Pharmacology of the Pupil 
Drs. Harold Scheie Poul Greeley, joseph Hoos, Peter C. Kronteld, 
5. Pustenecy 
Lencheee end Round Table on Glo 


00 oe Recent Advences in Ocular Therapeutics 
te 12.00 Derrick Vou 


12:00 ond Rewnd Tobie Discussion on Oculer Therapeutics 
te 2.00 


2:00 Ocwler Robert Masters (Indianapolis) Dacryecystitis of Infency V. 

400 Beach Hotel 

530 Seventh Annuel Senford & Gifford Lecture’ “The Present Stotus of the Adreno-Corticol 


Hormone in 
Dr. Alan C. Woods, 
Boltimore Maryland 


Registration fee $25.00. poyeble ot time of Registration 
for reservetions fer the Course further information, write 


Miss Maud Fa:rbarn 
West Ook Street Chicege 10, it | 


VERNAL CONJUNCTIVITIS 


M. N. BEIGELMAN, M.D. 
Clinical Professor of Surgery (Ophthalmology), 
University of Southern California School of Medicine 


Senior Attending Ophthalmologist, Cedars of Lebanon 
Hospital 


Attending Eye Pathologist, Los Angeles County Hospital 
With a Foreword By 

SIR W. STEWART DUKE-ELDER 
K.C.V.O., D.Se. (St. And.), Ph.D. (Lond.), M.D.., 
Ch.B., F.RLCS., Hon. D.Se. (Northwestern) 
An extensive clinical, histopathologic and experimental stud: 


of vernal conjunctivitis, it includes « careful evaluation o 
all available therapeutic agents and procedures 


is to imagine a task more fully realized than 


this work of Dr Iman on vernal conjunctivitis. How much 
richer would be if there were availiable 
studies such as this’ To him oephthalmotls owes @ com 


siderable debt, not only for his srstained clinical and suggestive 
experimental work which is of on unusually high erder, but 
also for his labours im assessing the opinions of more than 400 
others from all perts of the world who hevwe also studied the 
riddle of this disease, and fer his ability in corrrintis 
this particular reaction with the larger family of conjunctiva 
allergies.” (From a foreword by Sir W. Stewart Duke-Fider.) 


430 pages, 49 illustrations, including 4 color plates 


UNIVERSITY OF SOUTHERN CALIFORNIA PRESS 


3518 University Avenue Los Angeles 7, California 


PROGRAM 
Thursday 8.30 Registration, Edgewater Beach Hote! 
16:00 AM Surgical clinics of verious Chicage Mespitets 
te 4:00 Schedules of operotions and limited admission tickets obteined of registretion 
friday Registration, Edgewater Beach Hote! 
| 
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OF LONDON, 
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ENGLAND 


STANDARD INSTRUMENT 
INCLUDING TRANSFORMER 


INSTRUMENT COMPLETE 
WITH MIRROR OSCILLATION 


AND AUTOMATIC FLASHING 
DEVICES. 


16, 


WIGMORE STREET, 
Coblegrams Clemclarke, London 
IN ASSOCIATION WITH ALLIED 


LONDON, W.1., ENGLAND 
Telephone Langham 2242 


INSTRUMENT MANUFACTURERS LTD., OF LONDON 
% Some of the instruments in the Clement Clarke range 
NEB PROJECTION 
PERIMETER 


NEW MADDON HANDFRAME DUOOCHROME LETTER TRST 
MADDOX WING TEST 
NEW PATTERN SLT LAMP 
s 
PRACTITIONERS CHEIDROS COPE REMY SEPARATOR 
AND HOME MODEL CHETROSCOPE 


POV EOSCOPE 
VARIABLE PRISM STEREGSCOPE 


AIMARK OPHTHALMOSCOPEL 
PIGEON CANTONNETSTEREOSCOPE «ISHIHARA COLOUR TEST 
WORTH 4-DOT TEST 


NEW HAND OPERATING LAMP 
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The brightest side of Christmas 

is its friendly spirit of true 
fellowship. It is a fellowship 

of joy and happiness and 
anticipation of good things to 


come. In this same friendly 


spirit, we here at Soft-Lite wish 


you season’s cheer, and may 
the coming year bring you 


the best of everything. 


Internationally prescribed for light-sensitive eyes 
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Austin Belgard Announces . . . 


The 


Phoro-Lenscorometer <! 


For use with Green's Refractor to measure vertex dis- 
tance, just clear instrument of lenses, place Phoro- 
Lenscorometer through opening, making contact with 
patient’s closed lid—and read direct. No computing 
necessary. 

Each $12.75 


The Belgard Lenscorometer 
originated by Austin Belgord 


Use of Lenscorometer in all cases of 
aphakia, + OR — corrections of four 
diopters or more—a necessity to imsure 
true translation of prescription. 


Each $11.75 


OPHTHALMIC 


OPTICIANS 


WHOLESALE SERVICE 


Inc, 


« 109 N. Wabash, ot Washington (Formerly Belgard, inc.) 9th Floor STate 2-5362 
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INFORMATION ON | 


WHAT THEY ARE. A general discussion of the design. 
construction and uses of the improved Spectels. An out- 
line of their development. Comparisons of the two mag- 
nifications and descriptions of the various trial sets. 
Bulletin 302. 


HOW THEY ARE PRESCRIBED. Tweive pages of fac- 
tual information on the application of telescopic spec- 
tacles. Case histories. Bulletin 304 

TRIAL PROCEDURE. A concise, step-by-step outline 


of the trial procedure which has been found effective. 
Bulletin 303. 
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TRIAL SETS. Complete descriptions and illustrations 
of the four different trial sets available. Form 85 


PRICES of Specte! telescopic spectacles, frames. trial 
sets and accessuries are given in Form 7146-A. 


This li is available from your supply house or 
from 


Imperial Optical Company. 


Top-Grade Technical Performance 


. @ Safeguard for Your Professional Skills and 
Judgment 

"Your prescriptions, conceived from your rich 

fund of scientific knowledge laboriously developed 

through years of study, training and experience, 

are at the mercy of the dispensers who inter- 

services. that will pret them. They will be safe in the hands of 

; Dow seasoned craftsmen, whose devotion to the 

exacting stondards which your professional rep- 

putation demands, and which our firm has 

consistently maintained throughout its 31 years 

of existence, is a guarantee of complete patient 
satisfaction 


DOW OPTICAL CO. 


w DOW. Pres 


Chicago, lil Bloomington, III 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1/875 


SCHWEIGGER 
HAND PERIMETER 


This is a portable instrument adapted for 
plotting perimetric fields or for measurement of 
monocular rotation by the corneal reflex or 
Purkinje image method. 


The instrument is held by the patient with a 
plate against the inferior margin of the orbit 
to fix the position of the are before the eye. The 
are has a radius of 17 em and covers a field of 
180 degrees. It may be rotated to any desired 
angle and a graduated dise indicates the angle 
in use. The arc is marked in degrees. 


The perimeter folds flat so that it is easily 
portable but is sufficiently sturdy for routine 
examinations in the office. It is nicely finished 
in black and is supplied complete with test 
objects, a wand and record charts. 


Price, $32.50 


This holder overcomes most objections encountered in other needle 
holders and may be used with or without actuating the lock. It is narrow 
enough so that it may be rotated in the fingers and of proper size so that 
it may be comfortably held in the hand. Simple in co...icuction, and 
streamlined, it has no protruding parts on which sutures may be caught. 
It will epilate without locking jaws and will hold needle firmly. Locks 
or releases with slight pressure. Stainless Steel. Patent Pending. 


Price, $21.00 
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and for all the months to come! 


Service to the Ophthalmic Professions for Nearly a Century 


SHURON OPTICAL COMPANY. INC. 


GENEVA, NEW YORK 


Ask for New Eye Instrument Catalog 


4425 448 


Gine EYE Scissors... Stainless Steel 


469 Scissors, Iridocapsulectomy, GUYTON 12.50 
462 Scissors, Corneal, MC GUIRE 9.75 
482-5 Scissors, Tenotomy, STEVENS: straight or curved, light or heavy 8.78 
486-8 Scissors, Corneal, AE BLI: straight or angled right 8.75 
lett 10.75 

Scissors, Eve, Straight, pomted or blunt 8.75 
Scissors, Eye, curved, powted or blunt 8.75 
Scissors, Utility, blunt, curved 8.75 
Scissors, Stitch, STORZ: heavy blades, fine points &.75 


Scissors, straight, delicate, non-magnetic 10.75 
Scissors, Utility. slightly curved, flat. rounded blades 8.75 


* 
STORZ INSTRUMENT COMPANY * 4570 Audubon Avenue * ST. LOUIS 10, MISSOURI 
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“GUILDCRAFT”—FOR YOU 


It was in the Guild’s third year, 1928, that it began the publication 
of its magazine GUILDCRAFT. 


Its purpose has been to provide a common meeting ground where 
the physician and dispenser might discuss common problems arising 
out of the close relationship between the two. 


During the years, many names distinguished in Ophthalmology and 
dispensing have appeared as contributors of articles in GUILDCRAFT. 


It has now been decided to send GUILDCRAFT to every Eye Phy- 
sician in the United States and Canada, and a whole year has been given 
to revising the mailing list for this purpose. 


But lists are not infallible; nor are we. In the process we have 
probably missed some names. If you have not received a copy of 
GUILDCRAFT within this last month, won't you send us your name 
and address so that you may receive it regularly every month hereafter ? 


No charge, of course! And we think you will like the magazine and 
find it helpful. It does not seek merely to duplicate the information 
already published in your own professional literature, but to provide 
additional information that usually is not otherwise available. 


Just drop a penny post card to us, at the address below 


The Guild of Prescription 
Opticians of America, Jue. 
110 E. 23rd Street New York (10) N.Y. 
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THE NEW Harrington 


Erisophake- -- 


inset of Cup is Actual Size 


Surgeons seem to prefer the slightly tapered, 

pencil-like hand piece of this Harrington 

erisophake, with its cut-outs for facile control 

of the vocuum. The instrument mokes use of 

a modified, shallow Dimitry type cup to pull 

the capsule forword around the lens equator, 

thas tightening it ond drawing the ronule 
ntially forward onto the anterior surface oo 

the lens. The lines of stress on the capsule Each, $17 

are evenly distributed in all meridions, thus 

milimizing capsular rupture. So placed at oa 

nical disadvontage, the zonule is more 

ruptured, often by traction alone. 


Instrument Makers To The Profession Since 1895 


Mueller and Company 320-340 S. Honore St. Chicago 12, Iilinois 


re you one of the thousands of Eve Specialists 


who have prescribed more than 150,000 
KEYSTONE Home Training Services? 


If so, you will be glad to know 


WwW Features: that New Services are now ready 


Plastie Stereoscope attractive for your prescription, at your opti For strabismus and 
warp prot cbiroscopie 
lighter im weight, warp proof, perma cal supply house hee 


ently accurate 


Widely prescribed for asthenopia after refraction, and for 
New Me | for Patients | rasil 
Patents has discomfort due to near-point work. Many eye specialists 
understood directions; record form gives 
’ use them routmely for: Adjustments to Bifocals. Esophoria 

the doctor a quick check on progress 
and Exophoria. Premature Presbyopia. Low accommoda- 
New Gwide for Doctor nost 
-) 4 Doctors in @ most com tive Amplitude in younger patients. Slowness in Changing 
prehensive and direct techmcal manual on 


home-training orthoptic procedures Fixation from tar-point to near-point. Difficulty in Accept 


ing Rx. Ciliary Spasmn. Faulty Stereopsis 
Vew Compact Package takes only halt 
the previous space; casily carried by Write for circular-—or for the new Doctor's Guide 
patient from home to office (no charge). 


SOLD ONLY ON PRESCRIPTION 


Carried in Stock by Most Optical Sup 
ply Houses 


KEYSTONE VIEW CO., Meadville, Pa. 


PIONEERS IN VISUAL TRAINING EQUIPMENT 
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No matter which way we try to say it, 
the simple old fashioned words capress 
most adequately what we mean... 


Merry Christmae 
and a Qoyjul New Year ! 
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N OW MORE ACCURATE VISUAL DIAGNOSIS 
IN THE EYE, EAR, NOSE ano THROAT 
WITH THE NEW, IMPROVED 


A.C.M.1. 
DIAGNOSTIC SETS 


an Cystoscope Makers offers the medical profession 
st line of Diagnostic Sets in its entire history. These 
incorporate the outstandingly important feature 
sive with the ACMI ophthalmoscope — of a coated 
tem, greatly increasing the amount of light trans- 
improving definition and clarity of the image, and 
ting halo, flare and ghost images. 


ARD SET comprises ophthalmoscope head (with 
built-H color filter and aperture changer), otoscope head 
with 9 specula, medium battery handle and one spare 
plush-lined case, with space for additional specula 
and ve depressor. 


COMPACT SET, for the practicing physician, includes 
ophtheimoscope head (with built-in color filter and aper 
ture @anger), otoscope head, 5 ear and | nasa! specuia, 
small Battery handle and extra lamp. Additional space for 
tongu® depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and | nasal 
specula, ophthalmoscope head (with built-in color filt<r 
and aperture changer), large battery handle, | extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and | nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


Frederich Wallace President 
1241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Professione! Set Cateleg Mo. 1111 
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Stenderd Set, Catalog Mo 1106 
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Compect Set, Catalog No. 1107 
Large Set, Catalog No. 1109 # 
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continue the Archies of Ophthalmology, tounded by Herman Knapp in 180%, and to provide 

Amerikan optrtthaimologists with a publication devoted not only to original contributions 
in the held of ophthalmology but to a survey of the ophthalmologic literature and a review of 
the transactions of societies 


"Tx \ecnives or Orwrnatmococy is published by the American Medical Association to 


Communications regarding subscriptions, reprints, et should be addressed, A. M. A. 
oF American Medical Association, 535 North Dearborn Street, 
( hicage 10 

Manuscripts for publication, books for review and correspondence relating to the erlitorial 
management should be sent to Dr Francis Heed Adler, Chief Editor, 313 South Seventeenth 
Street, Philadciphua 3 

Articles are accepted for publication on condition that they are contributed solely to the 
Agcutves of OrrurHatmotocy. Manuscripts must be typewritten, preferably double spaced, 
and the original copy should be subwnitted. Zinc etchings and halftones wil! be supplied by 
the Asuociation when the original illustrations warrant reproduction and when their number 
is not comsidered excessrve 

Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Ouarterly Cumulative Index Medicus, published by 
the American Medical Association. This requires, in order given: name of author, ttle 
of article amd name of peri«lical, with volume, page, month—day of month if the journal 
appears weekly — amd year 

Matter appearing in the Aecurves or Orwreatmotocy is covered by copyright, but as a 
rule no objection will be made to its reproduction im a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 
the Agcurves of Ornrnatmotocy of in any of the other publications issued by the Associa 
tion will not be permitted 

The Agcuives oy Orwrnatmotocy is issued monthly. The annual subscription price (for 
two volumes) is as follows: domestic, $12.00; Canadian, $12.40; foreign, $13.00, including 
postage. Current single copies are $1.25, postpaid 

Checks, money orders and drafts should be made payable to the American Medical 
Association 


OTHER PERIODICAL PUBLICATIONS 


of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION Weekly Covers all the medical sctences 
and matiers of general medical taterest Hlustrated Annual subscription price (three volumes) domestic, 
$1206 $14.4: foreign. $16.00 ingle copies, cents 

ARCHIVES OF INTERNAL MEDICINE Monthly Devoted to the publication of advanced original clinical 
and laboratory tmvrestigations in internal medicine lihustrated Annual subecription price (two volumes) 
domestic, $16.00. Canafian, $10.40. foreign, $11.00. Bingle copies, $1.00 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY Monthly A medium for the presentation of original 
articles and mental diseases, with abstracts from foreign and domestic literature, book reviews, 

clal sectetios, ot Hhustrated. Annual subscription price (two volumes). domestic, $12.06 
Canedian, $12.46. foreign, $15.50 Single copies, $1.25 

ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY Monthly Devoted te advancing the knowledge 
of and progress in culancous diseases and syphilis Publishes original contributions on these two subjects 
transactions of the important dermatologic soctetieosn. book reviews. etx Illustrated Annual subscription 
price (twe volumes) domesti Canadian. $12.46. foreign. $12.50 Single coples, $1.25 

AMERICAN JOURNAL OF DISEASES OF CHILDREN Monthly Presents pediatrics as a medical science 
and a6 « social pretbiem§ includes carefully prepared reviews. based on recent pediatric Iiterature. abstracts 
from foretgn and domestic book reviews, transactions of special societies, etc. Mlustrated. Annual 
subscription price (two volumes domestic, $12.60. Canadian, $12.40; foreign. $15.56 Single copies, $1.25 
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GONIOPUNCTURE—A NEW FILTERING OPERATION 
FOR GLAUCOMA 
Preliminary Report 


HAROLD G. SCHEIE, MD. 
PHILADELPHIA 


CG INIOPUNCTURE is a filtering operation, developed as a result of 
experiences with goniotomy, which seems of value in juvenile, and 
possibly congenital, glaucoma. The operation is done by carrying the 
up of a knife, devised for this purpose, across the anterior chamber 
as in goniotomy ; but, instead of sweeping the knife along the angle, a 
counterpuncture into the subconjunctival space is made through the 
trabecular region of the corneoscleral wall. When the operation is 
successful, a permanent fistula is established which permits subcon- 
junctival drainage of aqueous humor, indicated by normalization of 
tension and diffuse edema of the conjunctiva over the area adjacent to 
the puncture. A persistent hole usually can be seen by gonioscopic 
examination in the angle wall at the site of the puncture, 

\lthough the data accumulated are as yet insufficient, goniopuncture 
seems effective in treatment of juvenile glaucoma and may offer promise 
in congenital glaucoma. It has been ineffective against chronic simple 
(wide angle) glaucoma. The operation offers several advantages over 
other types of procedure. The eye operated on retains a normal appear- 
ance, the pupil remaiming intact \nnoying massive cicatrices do not 
develop. The procedure is simple, and complications are rare. Con- 
valesence has been rapid 


The operation was developed as a result of observations following 


goniotomy on the left eve of a 19 year old white girl who had advanced : 
juvenile glaucoma im each eye, manifested by almost complete gliucoma 
cups, optic nerve atrophy, poor visual acuity and only residual fields 
Because miotics were ineffective, the ocular tension remaining at levels of 


60 mm. of mercury or more, surgical intervention was considered impera- 


Read before the Section on Ophthalmology at the Ninety-Ninth Annual 
Session of the American Medical Association, San Francisco, June 3, 1950 

From the Department of Ophthalmology, Hospital of the University of 
Pennsylvania, University of Pennsylvania School of Medicine, and Children’s Hos 
pital of Philadelphia 
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tive, Goniotomy was selected because it had proved to be a safe procedure 
in treatment of congenital glaucoma, and one which, if unsuccessful, 
would not interfere with a subsequent filtering operation should further 
surgical treatment be necessary. Furthermore, its use against juvenile 
glaucoma, for which there is at least a congenital predisposition, seemed 
justifiable in view of the excellent results reported in its use in the 
treatment of congenital glaucoma by Barkan ‘ and Scheie.* A goniotomy, 
therefore, was done on the left eve on Jan. 13, 1949, without conrplica 
tion. A minimal postoperative reaction resulted, and the tension was 
normalized. Gonioscopic examination done one week after operation 
revealed rather startling results. A gaping cleft, undoubtedly caused 
by the goniotomy knife, could be seen in the trabecular region along 
the entire length of the goniotomy incision (fig. 1). Within this cleft, 
at 8 o'clock, was a darker gray area, which appeared to be a perforation 


Fig. 1.—Ganioscopic view of angle of left eve, showing cleft in trabecular region 
arrow pomts to hstulons opening 


through the entire thickness of the corneoscleral wall Subsequent 


examinations with the slit lamp revealed diffuse edema of the conjunctiva 


over the nasal half of the globe adjacent to the perforation, presumably 


due to the subconjunctival drainage of aqueous humor. These two 
findings seemed sufficient to mdicate that goniotomy had controlled the 
tension in this eve as a result of accidental perforation through the 
trabecular region with fistula formation 

\n attempt then was made to accomplish a similar result in the 
opposite eye by making only a counterpuncture through the trabecular 


region with a Barkan knife. No attempt was made to carry out a 


1. Barkan, © Technic of Cometomy for Congenital Glaucoma, 7 Am 
Ophth $3:210-226 (lan.-Feb.) 1948 
2. Scheie, Coniotomy in the Treatment of Congenital Glaucoma. Arct 


Onphth, €2:266-282 (Sept.) 1949 
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sweeping incision of the angle. The tip of the knife was passed only 
into the subconjunctival space, not perforating the conjunctiva. After 
this simple procedure the tension in this eye also remained at a normal 
level. Diffuse conjunctival edema developed over the segment of the 
globe surrounding the area of the counterpuncture, and gonioscopic 
examination revealed an oval, gaping hole at the site of the counter- 
puncture (fig. 2). The tension in each eve has remained normal dur- 
ing the year and a half since operation, and the diffuse conjunctival 
edema has persisted unchanged 

Since these initial observations, 16 eyes (11 patients) have been 
operated on in a similar way. No complications have been encountered. 
The method failed in all seven eyes (five patients) operated on for 
chrome simple glaucoma and in one eye operated on for glaucoma 


Fig. 2—-Gonioscopic view of angle of right eye, showing gaping hole at site of 
goniopuncture 


capsulare. All of these patients were over 43 years of age. Four eyes 


(two patients) were operated on for juvenile glaucoma, and five eyes 
(four patients), for congenital glaucoma. The tension was controlled 
in all of the eves with juvenile glaucoma and in three of the five eyes 
with congenital glaucoma. Trial and error has resulted in the following 
rather simple technic, which will undoubtedly be further modified and 
refined if the operation continues to hold promise 


TECHNIK 


The operation is done with the use of local anesthesia, tetracaine being instilled 
locally, supplemented by the retrobulbar injection of procaine hydrochloride. The 
O'Brien akinesia is used. Pilocarpine nitrate, | per cent, is instilled one hour and 
one-half hour before operation to prevent mydriasis following the retrobulbar 
anesthesia. Miosis is desirable during the operation. The contracted pupil protects 
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the lens and gives less likelilxxxd of the formation of peripheral anterior synechias, 
which may close the trabecular fistula To permit prompt restoration of the 


anteror chamber, a prelimmary oblique knife needle puncture, as described by 


Chamiler,’ is made m the upper temporal quadrant (fig. 3 4 Salme solution 


impected through this opening after completion of the operation promptly restores, 
amd even deepens, the anterior chamber and aids in the prevention of anterior 
synechias, which could close the fistula The conjunctiva adjacent to the lower 


lenin ts then ballooned outward away from the globe by the subconjunctival 


Fig. 3 {, oblique puncture with knife needle to prepare tract for injection of 
ait saline solution; A, raising of conjunctival wheal, ( 
(2) puncture and counterpuncture with kmie blade in plane of iris; 
at right angles with cutting edge forward, and (3) knife 
chamber ) anterior chamber filled with air or saline solution 


gomopuncture knife 
(2) kote turned 
drawn imto anterior 


myecton of saline solution (fig. 3 f) This maneuver prevents perforation of the 


empunctiva by the knife when one is making the counterpuncture \ knife 
specially devised for this operation, is then introduced through clear cornea | to 1.5 
mim. within the limbus at approximately 9: 3) o'clock in the right eye and 2: 30 


1 Chandler, A Symposium on Primary Glaucoma: \ 
Surgery, Tr Am. Acad Ophth 8$8:224-231 (tan.) 1949 


Complications of 
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o'clock im the left eye and directed nasally to the 6 o'clock meridian (fig. JC} 
The blade is introduced flat, on a plane parallel with the iris, and the tip is carried 
across the chamber until it reaches the trabecular region of the opposite angle. It 
is then thrust forward through the corneocleral wall until the cuttiig end of the 
knife is entirely visible beneath the previously ballooned conjunctiva. The knife 
is then rotated at right angles until it is perpendicular to the iris, th: cutting edge 
being turned forward toward the apex of the cornea. It is then drawn back into 
the anterior chamber, where it is rotated on its long axis to its original position 
and withdrawn from the eye. A Barkan knife was originally used, but the proximal 
edge of the cutting surface was rather sharply angled and blunt, making withdrawal 
into the chamber hazardous. A new knife was therefore made having a cutting 
surface with a curvature such that the heel cuts with as much facility as the tip 
It has a tapered handle, similar to that of the Barkan knife, and increases in size 
toward the handle end. This cutting feature is essential in order that an anterior 
chamber be maintained throughout the operation. Occasionally a small hyphema 
results, or a small amount of bleeding occurs beneath the conjunctival flap, but 
as yet this has resulted in no serious difficulty The anterior chamber is then 
filled with saline solution injected through a hypodermic needle introduced into 
the knife needle tract without entering the anterior chamber (fig. 372). Both 
eyes are covered for only a few hours. Atropine can be instilled 24 hours after 
operation if the reaction should seem sufficiently severe 

Case 1.—D. E., a white girl aged 19 years, was admitted to the ophthalmology 
clinic, Hospital of the oiversity of Pennsylvania, on Jan. 6, 1949, because of 
progressive loss of visior each eye of about one year's duration. She had had no 
pain or headache, and n history of seeing halos about lights was elicited. She 
had had no previous ocula sease. There was no history of familial disease of 
the eyes The general p «sical examination was noncontributory Routine 
laboratory studies, including serologic tests, gave normal results. 

Ophthalmologic Examination-—Vision: Vision was 6/60 in the right eye and 
6/6) in the left eye without correction; it was not improved with pinhole disk 

External Examination: External examination revealed no abnormality. Both 
corneas were clear. The anterior chambers were normal in depth 

Ophthalmoscopic Examination The media were clear Almost complete 
glaucomatous cupping was present in each eye. Each cup was 4 to § D. in depth 
Optic nerve atrophy was pronounced. Both fundi were otherwise normal except 
for a rather large, dilated inferior temporal vein in the right eye 

Slit Lamp Examination: No abnormality was found 

Gonioscopic Examination: The angle of each eye was open. The trabecular 
regions were normal 

Visual Fields: Residual central fields of about 10 degrees in each eye were 
recorded with 15/1000 and 20/1000 white test objects. These fields were only 
slightly larger when recorded on the perimeter with a white 10/330 test object 


Ocular Tension: Tension was 0:7.5 = 63 mm. Hg (Schistz) im the right eve 
and 0:7.5 = 63 mm. Hg (Schigtz) in the left eye 


Subsequent Clinical Course: A regimen of miotics was started immediately 
Pilocarpine did not alter the tension, although the pupils were constricted to 3 mm 
Diisopropy! fluorophosphate (DFP) was likewise ineffective, in spite of maximal 
miosis. Operation was therefore elected, and a goniotomy was done on the left 
eye on Jan. 13, 1949, for the reasons previously stated. The goniotomy knife 
was swept along the angle from approximately 1] to 7 o'clock. Little reaction 
followed, and the tension remained within normal limits. Postoperative gonioscopic 
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examination revealed a gaping cleft along the entire extent of the goniotomy 
memion (fig 1). This was located im the trabecular area of the angle throughout 
its entire length except at the superior tip at 4 o'clock, which was just anterior 
ta Schwalbe's line. In the neighborhood of & o'clock a darker gray area could be 
seen, which was suspected of being a hole through the entire thickness of the 
corneoscleral coat. Subsequent slit lamp examination of the conjunctiva over this 
region confirmed this finding by demonstrating the presence of diffuse conjunctival 
edema, thought to be due to subconjunctival drainage of wyucous humer Because 
the tension in this eye remained normal during the ensuing three weeks, while the 
temaon in the tellow eye continued at an extremely high level, operation was elected 
lor the other eve as well Assummng that anecess of the goniotomy could be 
ascribed to the accidental formation of a subconjunctival fistula, a: attempt was 
made on February & to simwlate the procedure in the right ewe The anterior 


chamber was entered with a Barkan knife at 7 o'clock, a simple counterpuncture 


1949 


big. 4 (case 1).—Ocular tensions (4) in right eve and (8 lett eve 


was made at 1:30 o'clock, and the knife was made to pass through the recess 
of the angle into the subconjunctival space. When the knife was withdrawn from 
the eye, the anterior chamber was filled with air During the first 4 hours 
following operation the tension remained clevated probably owimg to the san 
mechamem which gives a rise in tension after a paracentesis Subsequently 
however, the tension returned to normal and has remained so since. Postoperative 
gomoscopr study demonstrated an oval hole at the site of the puncture in the 
angle (fig. 2 Diffuse, persistent conjunctival edema developed over the upper 
nasal quadrant of the leit eve This eye and its fellow have been followed for 
nearly a year, and at no time has the tension again become clevated (fig. 4) The 
last ocular tension was recorded on June 14, 1950 and found to be 20 mm. of 
mercury (Schogtz) in each eve The conjunctival edema has continued, and the 
pemngs through the trabecular portion of the angles, as seen with a oTOsScope 
have not changed. Each eye is practically normal in appearance when looked at 
without magnoifeateen The conjunctival edema is so diffuse and mild that it is 


easily overlooked 
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Case 2—K. H., a Negro woman aged SO, was first admitted to the glaucoma 
clinie of the Hospital of the University of Pennsylvania on Dec. 11, 1947, About 
one month previously she had noticed that the vision in her left eye was extremely 
poor. She had then seen her own ophthalmologist, who told her she had glau 
coma, prescribed miotics and referred her for further care. No history of pai 
or of seeing halos around lights could be elicited. She had no family history of 
serious ocular diseases, including glaucoma. The results of general physical 
examination were not remarkable. Routine laboratory tests showed nothing 
abnormal 

Ophthaimologu xammation.—\ iston Vision was 6/6 im the right eve and 
6/22 in the left eye without correction; with correctioh it was 6/5 in the right 


eye and 6/22 in the left eye. 


External Examination: Both pupils were small at the time of initial examina 
tion because of miotics which she had been using. The pupillary reactions were 
therefore of poor amplitude. The anterior chambers were of normal depth. The 
external condition was otherwise normal 

Ophthalmoscopic Examination.—The media were clear, and both fundi were 
healthy except for bilateral glaucomatous cupping, much more pronounced on the 
left. Both optic nerves were atrophic 

Sit Lamp Examination: Both anterior segments were normal 

Caamescopic Examination Both angles were wide open. The ciliary portion 
of each angle could be visualized. A moderate amount of pigment was present in 
each trabecular zone. No other abnormality existed 

Visual Fields Determination of the visual fields demonstrated no field 
defect in the right eye, but the field of the left eye had been reduced to 5 degrees 


centrally and a small temporal island as recorded with a 10/1000 white test object. 


Ocular Tension: The initial tension reading with both pupils constricted to 
25 mm. was 5:75 = 30mm. He (Schigstz) in the right eye and 4:75 = 35 mm 
He (Schietz) im the left eve 

Subsequent Clinical Course.—-Miotic therapy was continued with pilocarpine, 
carbachol, furtrethonium (furmethide®), neostigmine and diisopropyl fluorophos 
phate being used at different times. The tension was fairly well controlled in 
each eye until May 1949, when local allergy to furtrethonium developed. Other 
miotic agents were then employed, but an allergic reaction, even to pilocarpine, 
ensued. Because she was unable to use miotics, the tension rose to as high as 48 
mm. of mercury in the right eye and 55 mm. of mercury in the left eye. She 
was therefore admitted to the Hospital of the University of Pennsylvania, where 
a goniopuncture was done on her left eye on June 8, 1949. The operation was 
performed uneventfully and caused very little reaction. During the evening after 
the operation the tension was in the neighborhood o 40 mm. of mercury, but by the 
following morning itt was 19 mm. Operation was performed on the right eye on 
June 13. After operation the tension in the right eye behaved in the same way as 
had the tension in the left eye It became elevated during the evening after 
operation but dropped to a normal level the next day. Postoperative gomiscopx 
examination did not reveal a gaping opening at the site of the gontopuncture m 
either eye. Instead, only a translucent line containing a small amount of pigment 
could be seen at the operative site 

Subsequently the tension in each eye gradually rose That in the left eye was 
recorded as 35 mm. of mercury on July | and gradually climbed to a level of 60 mm 
f mercury on November 14. The tension in the right eye remained within normal 
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limits tor a somewhat longer time, staying below 35 mum. of mercury until mid 
August. Later it rose to levels of 40 com. of mercury of above. She was readmitted 
to the hospital in November, where an iridencieisis was done om the right eve 
Mictics were still mot tolerated 

( 3M. J. a white woman aged 29, was referred by Dr. Bourne Jerome, of 
Minneapolis, because of bilateral juvenile glaucoma She had heen unaware of 
any ocular difficulty anti! routing cxamination in Dr. lerome’s office in May 1949 
Her general health was god There was no tamilw history of ocular disease 

Ophthalmalogu Examination. Vision: Vision was 6/21 he right eve and 
6/30 im the leit eve without correction with correction was 6/15 in the 
recht eve and 6/9 m the leit eve 

External Examination Both corneas were somewhat large The inter 
puptlary distance was 7) mm. The pupils were approximately 4 mm. in diameter 


and reacted poorly as a result of pilocarpine, which she had been using locally 


Toct wow! 
1949 
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{ocular tensions (.4) in might eve and (7) im left eve 


Ophthalmoscops Examination The media were clear Rather broad, but 
incomplete, glaucomatous cups were present in each eye. Definite pallor of each 
nerve head was seen The func were otherwise healthy 

Sit Lamp Examination A rather typical picture of posterior embryotoxon 
with adherence of the anterior layer of the iris to the periphery of the cornea was 

Comeoscopre Examination The anterior layer of the iris was adherent to the 
cornea at the level of Schwalbe's line, which was represented by a hyalin-like 
beara! Numerous defects or fenestrations were seen in the anterior layer of the 
ims, which permitted free access of aqueous hamor to the recess of the angle in 
cach eve 

Visual Fields: A superior nasal defect, typical of glaucomatous change, was 
found in the left visual field) No defect could be elicited on the right to 1/1000 
white or 5/1000 red-green test objects 
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Ocular Tension: Tension was 4:7.5 =< 35 mm. He (Schietz) in the right 
and 0:7.5=—63 mm. He (Schistz) im the eve 

Subsequent Clinical Course.—The patient was admitted to the Hospital of the 
University of Pennsylvania on July 7, 1949. where a goniopuncture was done on 
the left eye the following day. The fistula was made below at 6 o'clock. A few 
hours after operation the tension of this eye was 55 mm. of mercury, but the follow- 
ing morning the tension was 40 mun. of mercury and 24 hours after operation it fell 
to 19 mm. of mercury. Subsequent readings ranged from 15 to 22 mm. of mercury. 
She was then discharged from the hospital and returned to the care of Dr. Bourne 
jerome. Ditsopropy! fluorophosphate was prescribed for the other eye, but the 
tension was only temporarily controlled \ superior nasal defect appeared in 
the visual field of this eye; so she returned to the hospital for operation on Sep- 
tember 22. A gonmiopuncture was performed of the right eye on September 23. 
Seven hours after operation the tension was 48 mm. of mercury, but by the follow 
ing day it had fallen to 17 mm. and since that time has never been above normal 
limits (fig. 5) Postoperative gonioscopic examination revealed a small oval 
opening at the site af the goniopuncture in each eve, and diffuse conjunctival 
edema was seen externally over the site of the punctures with a slit lamp micro 
scope. These findings together with the normalization of tension seemed sufficient 
evidence that subconjunctival filtration had been established. Dr. Jerome reported 
her ocular tension to be 17 mm. of mercury (Schigtz) in the right eve and 24 
mm. in the left eye on June 9, 1950 

Cast 4-H. B., a Negro woman aged 55, was admitted to the glaucoma clinic 
of the Hospital of the Umiversity of Pennsylvania on Feb. 3, 1948, where the 
diagnosis of chronic simple (wide angle) glaucoma of the left eye was established 
An adequate history was diffienlt to obtain, but she stated that she had had blurred 
vision in the left eye for only three weeks. She had had no pain or discomfort 
No halos had been noticed around lights. There was no family history of ocular 
disease 

Ophthalmologic Without correction, vision was 6/6 
in the right eye and was limited to light perception im the leit eye 

External Examination: Her pupils showed the typical reaction associated with 
leit optic nerve atrophy. Slight haziness of the left cornea was noticed. The 
external condition was otherwise normal 

Ophthalmoscopic Examimation: Her fundi were healthy except for an almost 
complete glaucomatous cup in the left eye 

Stitt Lamp Examination: Minimal bedewing of the epithelium of the left cornea 
was present 

Gonioscopic Examination: Both angles were wide open. All angle detail was 


easily seen. The trabecular region of the left angle was much more pigmented than 
that of the right 


Visual Fields The right visual field was normal. Only a residual temporal 
held for light remained in the left eye 


Ocular Tension: Tension was 5:5.5 = 22 mm. He (Schigtz) m the right eve 
and 0:7.5=—63 mm. He (Schietz) in the left eye 

Subsequent Clomcal Course Although mictics failed to lower the tension of 
the left eye, we originally decided not to operate on this nearly blind eye because 
of the danger of sympathetic ophthalmia It seemed logical, however, to try 
goniopuncture, because the uveal tract is not involved in the infiltration procedure 
The operation was done on July 8, 1949; but, although no difficulty was encountered, 
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the tension of the eye was not lowered. The operation was therefore repeated on 
July 13. After the second procedure, the tension remained in the neighborhood of 
to 35 mm. of mercury for about a month It then assumed a somewhat taigher 
level, which was, however, definitely lower than that before operatic: Post 
operative gomeoscuptc exammation revealed no definite opening ; imstead, there was 
a slightly pigmented line at the site of the pumectures 


Case 5.—H. C.. a Negro woman aged 66, was referred to the glaucoma clink 
of the Hospital of the University of Pennsylvania on Sept. 8 148, by Dr. lsadeor 
Kaplan, with the diagnosis of chromic simple glaucoma. The disease had heen dis 
covered while the patient was being treated for conjunctivitis in Jame 1948. She 
Was receiving at the tome she came to the clink There was story of 


congestive attacks 


Ophthaimoloyn ramimaton.—\ iston 


Vision was limited to light percept 
m the right eve and was 6/12 without correction and 6/6 with correction in the 


left eve 


baternal No abnormality was found. Pupillary react were 


diffieult to elicit heeause of pronounced miosis due to pilocarpins 


hia lence bexamination Both fundi were normal except anced 


glaucomatous cupping on the right, with nasal disclacement of the vessels. Putsa 


tem of the afteries could readily be seen on the right disk 


Sit Lamp Examination: Numerous very fine pigment deposits were 


the posterior corneal surface of each eve 


Comoscopic Examination: Both angles were open The trabecular region of 


cach eye showed excessive pigmentation 


Visual PF telds Only a residual temporal field for light remained in the right 


eve The left visual field was normal to test objects as small as 1/1000 white 
Ocular Tetsion Tension was 2:7.5 48 mm. He (Schiets) in the right eve 
ami 3.7.5 37 mm. He (Schigtz) in the left eve 


limwal Moietics of us types were pre sc rthec ml used 


during the ensuing ten months The tension in the right eve was never controlled 


adequately, aud during June 1949 it showed a definite tendency to hecome ever 


higher \ gomopuncture was therefore dome on July 13. 1949. The peration was 
accomplished uneventfully, but the tension remained at a level as high as any 


before operates Postoperative gontoscopic studies revealed no patent opening at 


the site of the puncture 


(ase 6 A. ¢ a Negro woman aged 43, first came to the ophthalmology clink 


f the Hospital of the University of Pen sylvamia on Oct. 27, 1948, } aving beer 
reterred by the department of cutanecus medicine where she was undergome anti 
syplulitie treatment She stated that she noticed blurring 
several years This had net heer accompamed with pam or halos about lhehts. 


« rammation_\ Vision im the right 


counting fingers eccentrically, and in the left eve it wa witht « t 


External xaminatios The right pupil reacted very sluggishly lirect shit 
het cometrictest promptly to consensual strnulatwe No other 


€ ber 


unplete 


pie nerve atrophy 


appeared 


1 
f 
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scopic Examimatior The media were clear in both eves Nearh 
Phe vessels were displaced nasally. The cup on the rieht ee 
SEE and broad. but the color of the nerve head was gond. The fund; ae 
were otherwise mormal 
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Sit Lamp Examination: Both anterior segments were normal, The chambers 
were of good depth 

Gonmoscopic Examination: Both angles were open. Excessive pigmentation was 
not present 

Visual Fields: Only a temporal island of vision remained in the right eye 
The left visual field was normal 

Ocular Tension: Tension was 1: 7.5 < 55 mm. Hg (Schigtz) in the right eye 
and 2-7.5 =< 40 mm. Hg (Schistz) in the left eve 

Subsequent Clinical Course.-This patient was followed in the glaucoma clinic 
of the hospital, but her ocular tension was never adequately controlled by niiotics ; 
readings of 3) mm. of mercury were obtained on frequent occasions. Furthermore, 
during the nme months she was under observation she was very uncooperative 
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Fig. 6 (case 6).—Ocular tensions (4) in right eye and (2B) in left eve. 


For this reason she was admitted to the Hospital of the University of Pennsylvania 
on July 19, 1949, where a goniopuncture was performed uneventfully on her right 


eye on the following day. A similar operation was done on her left eye on July 25 


Her ocular tension was well controlled without miotics until December 1949, when 
it again became elevated. An iridencleisis has since been done on each eye, with 
successful lowering of the tension (fig. 6) 

Case 7.-A. O. K., a white boy aged 12 years, was first admitted to the oph 
thalmology clinic of the Hospital of the University of Pennsylvania on May 20, 1946, 
because of poor vision in his left eye. This had first been discovered four months 
before, during a routine examination of his eyes by the school physician. He also 
had had some discomfort in the eye. No histery of previous ocular difficulty could 
be obtained. He had had measles at 5 years and mumps at 7 years of age. No 
tamily history of ocular disease could be elicited. The results of a general physical 


examination were not remarkable 
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Ophthalmologic Examination. Vision: Vision was 6/9 in the right eye and 
was limited to perception of hand movements in the left eye, without correction. 

External Fxamination: The eyelids were normal. The left palpebral fissure 
was slightly wider than the right, and the left eyeball was somewhat more 
prominent than the right. Both corneas were slightly large, although clear. The 
left measured 14 mm. in diameter, and was lar ger than the right (13 mm.). Ocular 
rotations were full The conjunctiva and sclera appeared healthy. The pupils 
were round amd regular, but the left (5 mm.) was larger than the right (4 mm.) 
toth reacted promptly in convergence. The right pupil contracted well to direct 
light but poorly to indirect light. The left pupil behaved in the opposite manner, 
4 response characteristic of damage to the left optic nerve 

Ophthalmoscopic Examination The right fundus was normal. The left nerve 
head was very pale, and a large glaucematous cup was present, extending to the 
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Fig. 7 (case 7).—Ocular tensions in left eye 


margin of the disk. The vessels dropped sharply over the edge. Arterial pulsation 
was seen at the edge of the cup 

Sit Lamp Examination: The corneas were clear except for rupture of 
Descemet's membrane in each eye 

Ocular Tension: Tension was 4: 5.5 — 2? mm Hg (Schigtz) in the right eye 
and 3:7.5 =< 35 mm. Hg (Schistz) in the left eve 

Visual Fields: The right visual field was normal to 1/330 and 1/1000 white 
test objects. Only a residual temporal field to light remained in the left eye 

Subsequent Clinical Cowrse.--Instillations of pilo« arpine nitrate, | per cent, and 
physostigmine salicylate, 0.5 per cent, were prescribed four times daily for the left 
eye, but this medication failed to reduce the tension, which remained between 3% and 
42 mm. of mercury during the following week. Use of diisopropyl fluorophosphate, 
O.1 per cent, once daily likewise was ineffective, although extreme miosis resulted. 
The child was therefore admitted to the hospital, where a goniotomy on the left 
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eye was performed on June 21. A considerable hyphema occurred, which absorbed 
promptly. The tension at the time of his discharge from the hospital was 22 mm 
of mercury in the surgically treated eye; however, it remained normal for only 
a short time. By August 5 it was found to be 35 mm. of mercury and subsequently 
fluctuated between 40 and 65 mm. of mercury (fig. 7). Goniopuncture therefore 
was performed on July 6, 1949 on the left eye; the counterpunctare was made at the 

o'clock meridian. The technic of operation was varied slightly. A Ziegler knife 
needle was used in order to obtain a larger opening than usual in the very wide 
ang’e. An incision was made alorg the plane of the iris for about 4 mm. The knife 
was then turned forward at a right angle and the incision extended in this direction 
anteriorly to the point where the conjunctiva joined the cornea. No difficulty was 
encountered, and the ocular tension has since been normal. However, a rather 
extensive anterior synechia can be seen at the site of the incision in the angle. The 
pening still seems to drain adequately, because diffuse conjunctival edema can be 
seen over the lower portion of the globe adjacent to the site of puncture. The tension, 
last taken on June 12, 1950, was found to be 22 mm. of mercury (Schigtz) in the 
left eve. The tension in the other eve has always been normal; this was apparently 
a case of spontaneous recovery from congenital glaucoma. 

Case &-——G. C., a white woman aged 57, was first seen on Aug. 2, 1949, because 
of blurred vision in the right eye. She had never been told that she had glaucoma. 
She had no other complaints. She stated that she had always been very myopic 
There was no family history of ocular disease. Her general health was good 
Routine lehoratory studies revealed nothing remarkable 

Ophthalmologic Examination.—-Vision: Without correction vision was 1/60 in 

h eve; with correction it was 6/21 in the right eye and 6/12 in the left eye 

orrection was 875 sph 1.00 cyl. axis 90 for the right eye and — 12.75 
sph 1.50 cyl, axis 100 for the left eye, with 3.50 D. added 

External Examination: The left pupil was slightly larger than the right, 
although the right pupil reacted more sluggishly than the left 

Ophthalmoscopic Examination: Both fundi were myopic. Considerable 
chorioretinal atrophy characteristic of myopia was seen around each disk. There 
was some fine stippled pigmentation of the right macula. The left macula was 
normal. The nerve heads did not appear to be cupped excessively 

Slit Lamp Examination: In the right eye definite absorption of the pigment 
layer of the iris was present at the pupillary border. The lens showed the classic 
signs of an exfoliating lens capsule. In the left eye, the anterior segment appeared 
normal except for early changes of senile cataract. The lens capsule in this eye 
also appeared normal 

Gonioscopic Examination: The angle of the right eye was open. A considerable 
amount of flaky capsular material was seen over the lower portion of the cornea 
and the angle of the anterior chamber. Considerable migration of pigment was 
manifested by a heavily pigmented trabeculum 

In the left eye the angle was open. Neither excessive pigmentation nor capsular 
material was present. 

Visual Fields: A large cut in the inferior nasal visual field was detected in the 
right eye with a 3/330 white test object. The central field showed considerable 
constriction above and nasally with the 5/1000 white test object. 

The visual field of the left eye was full. 


Ocular Tension: Tension was 0:7.5= 62 mm. Hg (Schigtz) in the right eye 
and 6.5:5.5=: 15 mm. Hg (Schigtz) in the leit eye. 
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Subsequent (limecal Course-—Neitther | aor 4 per cent pilocarpime nitrate was 
effective in lowering the tension. Diisopropy! fluorophosphate, 0.1 per cent, was 
then prescribed, to be used daily. This lowered the tension over a period of three 
days, but the patient complaimed bitterly of discomnfort and blurring of vision 
Kecause of the extreme miosis and incipient changes in the lens, her vision had 
heen reduced to 6/150 im the treated eye. A goniopencture was done on the right 
eye on August 10; this controlled the tension for only a short time, and use of 
pilocarpme had to be started on September & The operation must’ therefore be 
adjudged a failure 


Cast 9~—L. W., a white girl aged 6 months, was admitted to the Children’s 
Hospital of Philadelphia on Now. 20, 1949, hecause of bilateral congenital glaucoma 
The diagnosis had been made at another hospital, where bilateral goniotomy had 
heen performed on Nov. 1, 1949. Because the tension had remained clevated in 
each eye, the patient was referred to the Children’s Hospital for further treatment 
The mother stated that the child's eyes had been noted to appear enlarged and 
somewhat cloudy at 2% months of age. An older brother was blind in both eyes as 
a result of congenital glaucomu. Except for the ocular condition, the physical 
examination revealed nething abnormal. Routine laboratory tests were noncon 
tributory 


Ophthal moloa cammation.—V The patient followed a light with 
each eve 


External Examination: Both corneas were very hazy. A corneal opacity at the 
point of entrance of the gontotomy could be seen within the temporal limbus of 
each eye. The corneal diameter of the right eve was 13 mm., and that of the left 
eye, 14mm. The pupils reacted to light 


Ophthalmoscopic Examination: The fundi could not be seen 


Ocular Tension: Tension was 3.7.5 <: 41 mm. He (Schistz) in the right eve 
am? 1:75 << 55 mm. Hg (Schigitz) in the left eve 


Subsequent ( lowcal curse. Bilateral goniopuncture was done on November 22 


with the patient under ether anesthesia. Operation was accomplished uneventfully 
However, neither anterior chwnber could be filled with air or saline solution 
owing to the rapid escape of the mjected material through the fistulous opening 
mto the suhconpunctival space, Convalescence in the right eve was uneventful. In 
the left eve, however, leakage from the anterior chamber was so rapid that the 
chamber could not be formed fer three days. Air was imjected into the anterior 
chamber at that tome, and the eve quieted rapidly. The right cornea cleared com 


pletely except for ruptures in Descemet’s membrane, Hat the left remained hazed 


because of permanent scarring. Subsequent tension readings were recorded wit! 
the patient under ether anesthesia, on November 20. December 6 and December 20 
when the tension was recorded as 25 mm. of mercury in the right eve and 30 to 35 
mm. of mercury in the left eye. The patient was subsequently readmitted on Feb. 17 
1980, when the tension, with general anesthesia, was found to be 20 mm. of mercury 
im the meht eve and 35 mm. of mercury in the left eve. At this time a combined 
aml gomopencture was performed on the left eve. A g@onioetemy incision 


was made from 1) to 7 o'clock, at which pot the knife was carried through the 


rneoscieral wall to accomplish a gomopuncture as well, thus offering the adwan 
see t hoth pracedores. The tension remained normal in the left ewe for onl 
s short time. When last taken, with the patient under anesthesia. on June 9 the 
ens: was 1S mm. of mercury m the right eve and 35 mm. (Schiets) in the left 


hus represented a follow-up of months 
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Case 10.—B. L.. a white girl aged 9 years, was first admitted to the Children’s 
Hospital of Philadelphia on Jan. 30, 1950, because of glaucoma in the left eye. The 
child had had some pain and discomfort in this eye at times since the age of 4 years. 
The diagnosis of glaucoma had been made by a local ophthalmologist in October 
1949, and the child had then been referred for further care. Her general health was 
good. There was no family history of glaucoma. The general physical examination 
was noncontributory. Routine laboratory studies revealed nothing abnormal. 

Ophthalmologic Examination.-Vision: Vision was 6/9 + in the right eye and 
6/150 in the left eye without correction and 6/6 — in the right eve and 6/20 in the 
left eye with correction 

External Examination: A slight ptosis of the left eyelid was noted. The right 
cornea measured 11.5 and the left 12.5 mm. in diameter. The left eyeball seemed 
definitely larger than the right. The right pupil measured 3.5 mm. and the left 
5 mm. in diameter. The pupillary reactions were normal on the right and were 
definitely sluggish on the left. Both corneas were clear 

Ophthalmoscopic Examination: The right fundus was healthy. The left showed 
excavation of the nerve head, typical of glaucoma. The central arteries pulsated 
strongly. No other abnormality was found c 

Slit Lamp Examination: The anterior segment of each eye was normal. No 
rupture of Descemet’s membrane was seen 

Gonioscopic Examination: The angles were open in each eye. No abnormality 
was found 

Visual Fields: The right visual field was normal. The left showed localized 
nasal contraction with general depression of the central fields to 1/330 and 1/1000 
white test objects. 


Ocular Tension: Tension was 5: 5.5 <= 20 mm. Hg (Schigtz) in the right eye 
and 2:7.5 = 46 mm. Hg (Schigtz) in the left eye 

Swhsequent Clinical Course.—A goniopuncture was done on Jan. 31, 1950, with 
the patient under general anesthesia. Operation was uneventful. The anterior 
chamber was easily filled with air. Convalescence was marred by a rather severe 
hemorrhage in the anterior chamber, which occurred on the third day but absorbed 
during the next four or five days. The eye quieted promptly. The child was followed 


for 10 days after operation, when, probably owing to increased protein in the 


aqueous humor, the tension had not returned to normal. At this time the patient 
left the city, to be under the care of another ophthalmologist. The tension was 
subsequently reported to us on two occasions as being 30 mm. of mercury (Schigtz), 
the last determination being made on April 27 by Dr. Herbert Levitt, of Toronto, 
Canada. 

Case 11S. G., a white boy aged 5 months, was admitted to the Children’s 
Hospital of Philadelphia because of unilateral congenital glaucoma. At 2 months of 
age the right eye was noticed to be larger than the left and the cornea steamy in 
appearance. A diagnosis of congenital glaucoma was made by his local ophthal- 
mologist, who treated him with miotics. Because they failed to control the tension 
of his left eye, the child was referred for further care. His general health was 
good. There was no family history of ocular disease. The general physical examina- 
tion was noncontributory. Routine laboratory studies likewise revealed nothing 
abnormal 

Ophthaimologic Examination.—Vision: The child followed objects with 
each eve 


7 
- 
$3) 
| 


(ROHIVES 


OF OPHTHALMOLOG) 


External Examination The right cornea was steamy in appearance: the left 
was clear. The diameter of the right cornea was 14 mm. and that of the left 12 mum 
The right pupil was slightly larger than the left and reacted sluggishly; the left 
pup reacted promptly 

Ophthaimoscopic Examination: The fundus in the right eye could not be seen 
the tundus in the left eye was normal 

Sit Lamp Examination: A horizontal tear was present in Descemet s membrane 
ol the right cornea. Epithelial bedewing was present, as well as some hazing of the 
stroma. The anterior segment of the left eye was normal 

Ganmoscopic Examimation: The right eye was too hazy to permit visualizations 


In the left eye the angle was open. No abnormality was found 


Ocular Tension Tension was 2: 7.5 46 mm. Hg (Schistz) m the right eve 
ami mm. He (Schistz) in the left eve 
Subsequent ( limcal ( curse goniopuncture was dome on the right eye on 


Jan. 6, 1950. Operation was performed without difficulty, although the chamber 
ould not be filled with air after operation, the air escaping into the subcon)unctival 
space through the gomeopuncture opening. Convalescence was uneventful The 
child was reenamined under general anesthesia on Janmary 12, at which time the 
tension was 20 mm. of mercury (Schietz) m each eve. Ophbthalmoscopic examina 
tron revealed defimte glaucomatous cupping on the right. Gomoscopic examination 
revealed the angle to be open throughout except temporally at 9 o clock, where an 
anterior synechia had formed at the site of the goniopuncture through the cornea 
The cornea remamed clear, but, when examined with the patieut under vinyl! ether 


(vinethene® 


) anesthesiA on April 28, the tension of the right eve was found t 
he 42 mm. of mercury \ combined gomietomy and goniopuncture was then done 
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COMMENT 


Comopuncture has been used for the treatment of 16 eyes with glau 
coma, Six had chronic simple (wide angle) glaucoma, one had glaucoma 
capsulare, four had juvenile glaucoma and five had congenital glaucoma 
\ll of the eves were characterized by having open angles. The operation 
failed in six eves with chromic simple glaucoma and one eve with glau 
coma capsulare, but it successfully controlled the tension im all tour ot 
the eyes with juvenile glaucoma and im three of the five eves with con 
genital glaucoma (table) The eves operated on for juvenile glaucoma 
have been observed for periods of from nine months to nearly a vear 
am! a half tollowing the procedure Those operated on for congenital 
glaucoma have been followed for only six months, which ts too short 
1 time for final evaluation, particularly since the tension of both eves 
of one patient opet ated on for chron sinnipole glaucoma remaimed normal 
for six months after operation before again becoming elevated 

Phere can be little doubt that gomopuncture lowers the ocular tension 
as a result of the formation of a fistulous opening through the corneo- 
scleral wall, through which aqueous drains subconjunctivally. Such a 
mechanism ts indicated by the presence of a persistent hole at the site 
of the puncture, which can be seen gonioscopically, and by diffuse edema 
of the conjunctiva overlying the region of the puncture. 
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Because these phenomena associated with goniopuncture were first 
observed in an eye after goniotomy, interest in the mechanism of action 
of goniotomy immediately was aroused. The way in which goniotomy 
acts has been the subject of considerable debate since its use was first 
advocated by Tailor * (1891) and de Vincentits* (1893). These two 
workers believed that goniotomy was effective through incision of the 
tissue of the iris angle, which resulted in débridement of the angle of 
the anterior chamber, De Wecker, on the other hand, disagreed and 
engaged in a long controversy with de Vincentiis after an article ° (1895) 
in which he discussed de Vincentiis’ procedure. In his opinion, the opera- 
tion lowered ocular tension by incision of the internal layers of the sclera, 


Results of Goniopuncture 


Stage of Date of 

Type of Glancoma Disease Operation Reenlt * 
Juvenile Adv aneed 2/6 + 
Juvenile Advanced u + 
Chronie simple Partly 
Chronie simple Advanced 


Juvenile Karly 
Juvenile Karly 


Chronte simple Advanced 
Chronte simple Ady anced 


Chronle simple Adv anced 
Chronic simple Karty 


Congenital Advaneed 


Glaucoma Moderately 
capsulare adv anced 


Congenital Moderately 
advanced 
Congenital Modrrately 
adv anced 
Congenital Adv anced 
Congenital Moderately 
aneed 


A suceessfol resnit is indicated by +; a failure, ty 


thus providing access of the aqueous to the lymph spaces of the angle 
of the anterior chamber, and by furnishing more direct contact with the 
venous sinuses of the angle. He even noted the possibility of escape of 
aqueous into the episcleral and conjunctival vessels, but did not mention 
having made a perforating incision. This difference of opinion has never 
been resolved, although nowadays most workers favor the hypothesis 
that goniotomy strips embryonic tissue away from the wall of the angle 
of the anterior chamber, thus permitting access of the aqueous to the 
canal of Schlemm. The observations reported here which led to gonio- 


4. Tailor, U Sulla incisione dell’angolo irideo (contributione alla cura del 
glaucoma), Ann. di ottal. 20:117-127, 1891-1892 


5. de Vincentiis, C.: Incisione dell'angolo irideo nel glaucoma, Ann. di 
ottal. 22:540-542, 1893 


6. de Wecker, L.: Sclerotomie luterme, Ann. d'ocul. 114: 103-117, 1895 
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puncture indicate, however, that the sclerotomy, with subsequent sub- 
conjunctival filtration, does occur as a result of goniotomy in at least 
some instances. | therefore reexamined all of the eyes with congenital 
glaucoma previously treated by goniotomy No evidence of a cleft or 
filtration could be found in any eye 

No mention of an operation identical to gomiopuncture has been 
found in the literature. The procedure involves the principles of anterior 
sclerotomy ; its only new aspect is incision from inside the anterior 
chamber. Valude and Duclos’ (1898) mentioned perforation of the 
sclera as one of the possible complications of gomiotomy but carried the 
thought no further. Bader* (1876) described an operation employing 
somewhat the same principles in which a subconjunctival limbal section 
was made with a Graefe knife superiorly over one third of the circumfer- 
ence of the limbus. The knife entered and left the anterior chamber 
beneath the conjunctiva and was carned upward until the corneoscleral 
tissues had been divided. \ conjunctival bridge, as wide as possible, was 
preserved. Filtration occurted beneath this bridge. Staphyloma forma- 
tion, however, was not infrequent, and the operation never gained 
widespread use. 

Gomopuncture seems to offer promise in the surgical treatment of 
juvenile and congenital glaucoma. It has been easy to perform. No 
serious comphcations were encountered in the series of operations here 
reported. \n occasional hemorrhage im the anterior chamber compli 
cates the procedure, but absorption has always been prompt 

\ secondary rise in tension, which persists for several hours, some 
times oceurs. This is probably comparable to the secondary rise in the 
tension which follows paracentesis, for the goniopuncture opening ts 
very small and it is probably micapable of compensating for the increased 
flow of fluid associated with plasmoid aqueous formation but is sufficient 
to care for ordinary needs 

The goniopuncture opening should not be too large because of the 
danger of anterior synechia, with obstruction of the fistula. <A large 
opening would become sealed, for the same reason that the iris comes 
forward to obstruct a corneoscleral trephine opening if no iridectomy has 
been done. [t is possible that a technic for goniopuncture may be evolved 
in which an iridectomy can be done. The operation might then be useful 
in the treatment of chronic simple (wide angle) glaucoma, in which 
apparently a larger opening is necessary than im the glaucoma occurring 
im younger age groups 

7. Valude and Duclos: Du débridement de l'angle iridien, Ann. d’ocul. 119:98- 
116, 241-272, 1898 

& Rader, ( Sclerotomy Versus Iridectomy, Ophth. Hosp. Rep. 8:430-433 
1876, 
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The period of convalescence is short. One eye is uncovered only a 
few hours after operation, and the patient is then allowed out of bed. 
The eye retains a normal appearance after the surgical procedure. 
There are no annoying scars or colobomas. The filtration area is diffuse, 
and no bulging cicatrix of the conjunctiva occurs. The conjunctival 
edema caused by the filtration is so slight that slit lamp magnification 
is usually necessary to be sure of its presence 

Goniopuncture eliminates the necessity of dissection of a conjunctival 
flap and thus avoids trauma to Te:on’s capsule and the episclera, which 
necessarily occurs with other types of filtering operations, such as the 
corneoscleral trephine and iridencleisis. Such trauma leads to scarring 
and sealing of the trephine opening, with failure in control of ocular 
tension. Goniopuncture, by creating a direct opening into the epibulbar 
space beneath Tenon’'s capsule, avoids this hazard. That the communi- 
cation is existent can be proved by the marked ballooning of the con- 
junctiva and Tenon’s capsule as aqueous escapes through the fistula 
immediately after goniopuncture or, as occasionally occurs, when the 
anterior chamber is reformed with air or saline solution 

Reasons for success or failure of the operation are obscure. The 
factor which seems of most importance is that of age. Goniopuncture 
has failed permanently to control the ocular tension of any eye when 
the patient was over 29 years of age but has been successful in a high 
percentage of patients below this age. Postoperative gonioscopic exami- 
nation suggests that the explanation might be some fundamental change 
in ocular tissues which occurs with advancing age. In younger patients, 
after successful goniopuncture, a gaping hole can be seen in the trabecular 
region at the site of the puncture wound. This resembles a trephine 
opening and shows no subsequent tendency to close. In the eyes of older 
patients, the tissues at the site of the puncture do not gape but, instead, 
coaptate, falling into their original positions. It seems possible that 
the corneoscleral tissues of younger persons are sufficiently elastic to 
permit the cut edges to retract, causing gaping of the wound, whereas in 
older people the tissues are more rigid and inelastic. As a result, prompt 
coaptation takes place, and the wound later closes 

The stage of the glaucoma seems of little importance in influencing 
the outcome of the operation. The first patient with juvenile glaucoma, 
both of whose eyes were successfully operated on by goniopuncture, had 
nearly complete glaucoma cups with lowered visual acuity and residual 
visual fields; yet the operation was successful in each instance. This 
was also true in two of the eyes operated on for congenital glaucoma in 
which the disease was far advanced prior to surgical intervention. In 
one of these eyes a previous goniotomy had failed to lower the ocular 
tension. 
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The value of goniopuncture cannot be truly assessed at the time of 
writing. The number of eyes operated on by this method is too small 


to warrant final conclusions, and the follow-up period, particularly for 


the eves operated on for congenital glaucoma, likewise has been much 


too short. Suffice it to say that the operation has controlled the tension 


of the four eyes operated on for juvenile glaucoma, all of which have been 


followed for from nine months to 14 vears and of three to five eves with 


congenital glaucoma, although followed for no longer than six mor‘ 4s 


(,omotomy, done three years previously, had failed to control the tension 


of one of these eyes with congenital glaucoma 


Ceomopuncture is now being tried on a series of eves with congenital 


glaucoma in combination with goniotomy to utilize the advantages of 


each procedure The usual goniotomy incision is made, at the lower 


extremity of which the knife is thrust through the corneoscleral wall to 


reach the subconjunctival space. Regardless of the ultimate value of 


gomopuncture, conclusive evidence is offered that goniotomy, at least 


occastonally, can be effective through the formation of a fistula 


CONCLUSIONS 


|. Gomiepuncture is a filtering operation developed as a result of 


observations following gomiotomy 


2. The operation consists in making a fistula through the trabecular 


region of the corneoscleral wall by an incision from inside the anterior 


chamber, resulting in subconjunctival drainage of aqueous humor 


3. The operation offers promise in the surgical treatment of juvenile 


and congenttal glaucoma 


+. Gomopuneture offers an explanation for the mechanism of action 


of gomeotomy in at least certain instances 


South Sewenteenth Street 


ABSTRACT OF DISCUSSION 


De Eowarp San Francisco: Dr. Scheie is to be 


congratulated on benefiting from his operative mistake in puncturing the 


sclera when he was attempting to do a gomotomy This demonstrates 


the value of careful clinical 


examination Of patients If more of us were 


as caretul m our observations. we should know nore about congenital 


glaucoma today Dr. Scheie’s operative procedure was excellently 


described, and it sounds as though it would be—technically—easy 


The main value of this paper is that it gives further insight into the 


mechanism of action m angle operation for congenital glaucoma. My 


colleagues and | have recently exammed 12 children under the ge of 


| vear with normal eves to see whether there was evidence of mesodermal 


tissue in the angle of the anterior chamber The angles appeared very 


sunilar to the angles of many children with congenital glaucoma: that is 
the ints inserted onto the sclera rather than the ciliary body, and in most 


instance there was a fine meshwork of tissue on the corneosclera! 
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trabeculae which is not seen in adult eyes. In none of the normal eyes 
did the iris adhere to Schwalbe’s line, as it does in an occasional patient 
with congenital glaucoma. If these observations are valid, it is unlikely 
that goniotomy functions in cases of congenital glaucoma by removing 
mesodermal tissue from the angle, as has been suggested recently. 

Dr. Scheie has demonstrated by his successful operations that there 
is a fundamental difference in the chamber angle of children and cf adults 
with glaucoma. It is not known whether this is due to the position of 
Schlemm’s canal, the vascular plexus in the sclera, the elasticity of the 
tissues or some other factor. 

Does Dr. Scheie think there is any difference in the mode of action 
of his operation and that of the Herbert limbal puncture? What is 
the basis for the diagnosis of juvenile glaucoma’ Is there an anatomic 
difference in the eyes with juvenile and arrested congenital glaucoma 
and those with adult glaucoma? 

Dr. Wititam J. Fercuson, San Francisco: No one type of surgical 
procedure controls all forms of congenital glaucoma. Most common 
surgical procedures, useful for adult glaucoma, have had poor success 
with congenital glaucoma. When goniotomy fails, a dilemma arises. 
What then offers relative safety and a fair incidence of success? Few 
procedures offer both. Dr. Scheie's success with this filtering type of 
operation demonstrates a relatively safe procedure which has had good 
results in his hands 

For the past two years, I have been associated with Dr. Otro Barkan 
During that time we have operated on 30 children with congenital 
glaucoma, or 53 eyes. Congenital glaucoma is a serious disorder. Some 
of the affected children have eyes already badly damaged at birth by 
high intraocular pressure. Some have associated serious developmental 
defects. Some are neglected and brought to the ophthalmologist with 
hadly stretched and damaged eyes. 

In case 7 of Dr. Scheie’s series, the eye with a cornea 14 mm. in 
diameter is a badly stretched eye. We are reluctant to do a goniotomy on 
such an eve. The incidence of serious hemorrhage is high, and that of 
success is low. I hope Dr. Scheie’s procedure will continue to prove 
useful in cases of this type. 

\n occasional accident in dog a goniotomy operation is perforation 
of the sclera subconjunctivally. A bleb of aqueous quickly forms. We 
have watched filtration through some fistulas for two weeks. All such 
fistulas in our series have spontaneously closed. This is shown by gonio- 
scopic examination and lack of subconjunctival edema or bleb formation 

Years ago, during the development of his goniotomy, Dr. Barkan did 
a small series of operations in which he closely followed the technics of 
DeWecker. The cornea was punctured, the knife was passed across the 

hamber, and a counterpuncture was made in the sclera of the opposite 

chamber angle. The knife was then withdrawn slightly, and stripping 
of the chamber angle was done. Success in this group was less than 
in those in which no counterpuncture was done, and the procedure was 
dropped. External filtration was temporary only 

Dr. Scheie suggests that the mode of action of the goniotomy is 
external filtration. The following observations are evidence against this 
1. Bleb formation or subconjunctival edema is not seen. 2. In only 


a smal] group has perforation of the sclera occurred. 3. Microgonioscopy 
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shew» = fistulous openings in the wall of the chamber angle. 4. There 
w a high degree of correlation between the postoperative tension and 
the degree and extent of cleaning or stripping of the chamber angle, as 
seen by microgonioscopy 

De. G. Scnete, Philadelphia: | wish to thank Dr. Mau- 
mene. and Dr. Ferguson for discussing this paper. Dr. Maumenee has 
compared this procedure to Herbert's operation. The mechanism is 
undoubtedly the same, although the approach is different. There is less 
trauma to the subconjunctival tissue with gomopuncture, TFurthermore, 
there seems more certainty of passing the knife through the trabecular 
portion of the angle with goniopuncture than with Herbert's procedure 

Dr. Maumenee also asks for a definition of juvenile glaucoma. This 
is difficult, except on an age basis. Glaucoma occurring in patients 
younger than 30 years of age is arbitrarily classified as juvenile glaucoma 
unless the patient is so young that the ocular tissues undergo enlarge 
ment as a result of increased intraocular tension. Then the disease is 
called congenital, or infantile, glaucoma. Occasionally abnormal tissue 
can be seen in the angles of eves with infantile and juvenile glaucoma, 
but in the greater number of cases no abnormality is found, even though 
one must assume a congenital predisposition. Since there is no funda 
mental difference in the behavior or appearance of eves with juvenile and 
those with chronic simple glaucoma, the differentiation must be made on 
age alone 

Che fact that Dr. Barkan has experimented with a procedure similar 
to gomtopuncture is not surprising in view of his pioneer work in 
glaucoma. His work was apparently done on infants, in whom I have 
found the results to be less encouraging with gomopuncture than in the 


age group with juvenile glaucoma. The explanation is uncertain, 
although one reason may be that the anterior chamber in infants reforms 
with difficulty The fistula becomes obstructed, owing to anterior 


synechia. Instead of remaining in the anterior chamber, air or saline 
solution promptly pushes out through the fistula and into the subcon- 
junctival space, tending to produce collapse of the globe and anterior 
chamber. The answer may he a combination of gomopuncture and 
iridotomy. In several cases I have tried incising the corneoscleral wall 
at the completion of a sweeping goniotomy incision, the procedure which 
Dr. Ferguson has just said Barkan has done. I cannot accept Dr. Fergu 
son's flat statement that he is sure the gomopuncture fistula closes. The 
edema of the conjunctiva is extremely filmy and can easily be mussed 
unless one is on guard 
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UNILATERAL INTERNUCLEAR OPHTHALMOPLEGIA 
Report of Eight Clinical Cases with One Postmortem Study 


DAVID G COGAN, MD. 


CHARLES S. KUBIK, M.D. 
AND 

WILLIAM L. SMITH, M.D. 
BOSTON 


ARALYSIS of both medial rectus muscles on attempted conjugate 

lateral gaze without other evidence of third nerve paralysis is an 
entity known as internuclear ophthalmoplegia. It is relatively common 
and almost invariably due to multiple sclerosis. l’aralysis of one medial 
rectus muscle on attempted conjugate lateral gaze is much less common, 
It is the purpose of this communication to present eight cases of the 
unilateral syndrome and to describe the anatomic lesions in one. The 
latter is the first case of unilateral internuclear ophthalmoplegia in which 
a pathologic study has been carried out. In only a single case of the 
bilateral syndrome has postmortem examination been made.' 

Internuclear ophthalmoplegia is presumed to result from a lesion of the 


medial longitudinal fasciculus with consequent interruption of the impulses 


from a center in the medulla on one side to the medial rectus nucleus 
on the opposite side, The syndrome has been produced experimentally in 
animals by lesions of the medial longitudinal fasciculus,* and stimulation 
experiments have shed some light on the course of the fibers in the brain 


stem,*® although the actual site of crossover of the fibers has not been 


clearly demonstrated. The hypothetical site of such a lesion in man has 
been represented diagrammatically.* The clinical manifestations of inter- 


From the Howe Laboratory of Ophthalmology, Harvard Medical School 
(Dr. Cogan), Department of Neurology, Massachusetts General Hospital (Dr. 
Kubik) and Department of Ophthalmology, Massachusetts Eye and Ear Infirmary 
(Dr. Smith) 

1. Spiller, W. G.: Ophthalmoplegia Internuclearis Anterior: A Case with 
Necropsy, Brain 47:345, 1924 

2. (a) Klossowsky, B., and Levikowa, A. M.: Der Mechanismus der vestibu- 
laren Nystagmus. (Ober die homonyme keineswegs cruciate Innervation der 
Musculi recti interni von dem Oculomotoriuskern beim Nystagmus), Arch. f. d 
ges. Physiol, 228:198, 1931. (b) Bender, M. B., and Weinstein, E. A.: Effects 
of Stimulation and Lesion of Median Longitudinal Fasciculus in the Monkey, Arch. 
Neurol. & Psychiat. $2:106 (Aug.) 1944 

3. Cogan, D. G.: Neurology of the Ocular Muscles, Springfield, Charlexn C 
Thomas, Publisher, 1948, 
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nuclear ophthalmoplegia consist of paralysis of the medial rectus muscle 


on attempted conjugate lateral gaze. As a rule there is preservation of 


medial rectus function on convergence. Horizontal, rotary or vertical 


nystagmus ts frequently present, and it is characteristic for the horizontal 
nystagmus to be much more marked im the abducting eve. A vertical 
divergence of the eyes (skew deviation ) 


s also often present. The onset 


of internuclear ophthalmoplegia is frequently accompanied with vertigo 


and sometimes with nausea and vomiting 


Cases of unilateral internuclear ophthalmoplegia previously recorded 


total something less than 10. The data given in some of these reports are 


too meager to pernut a clearcut differentiation between the unilateral and 


the asymmetric bilateral syndrome, The followimg eight cases appear to 
have been instances of unilateral internuclear ophthalmoplegia. Sauvi 
neau * reported a case in a patient with syphilis; the symptoms lasted 
one month and had the unusual feature of being associated with homo 
lateral ptosis. Fischer ® reported a case in which the patient had a 
widespread neurologic disorder of undetermined etiology. Jaensch’ 
reported a case of paresis of the'tmedial rectus, following trauma, that 
was associated with unilateral superior oblique and sympathetic paralysis 
This case, and possibly others in which the data given are inadequate 

to permit judgment, were incorporated in a subsequent report ' on inter 
‘ nuclear ophthalmoplegia. Lutz * reported one case in which he thought 
the ophthalmoplegia was due to occlusion of small vessels in the pons and 
another * in which it was associated with postinfluenzal psychiatric dis 
j turbances. His first case was noteworthy in that the condition persisted 
unchanged for several years and was associated with unilateral absence 
of the blink reflex, and his second had the unusual feature of associated 
bilateral ptosis. In a case reported by Dunphy "° the condition came on 
spontaneously in a man aged 33 after a strenuous game of basketball 


His case, like the second in the present series, had the peculiar feature 


4. Sauvineau: Un nouveau type de paralysie associée des mouvements hort 


rontaux des veux, Bull. et Soc franc. d’opht. 98:524, 1895 


Fischer, Isolierte Lahmung eines Musculus rectus internus als Seiten 
wender, Prag. med. Wehnechr. 30:677. 1905 
6. Jaensch, P. A Finseitige supranukleare Medialisparese, Klin. Monatsh! 
Augenh. 78:471,. 1924 
Jaenach, P. A Zur Klik der supranuclearen Medialisparese und inter 


nuclearen Arch. Ophth. 988:592. 1930-1931 


Lute \ Uber einseitige Ophthalmoplegia internuclearis anterior 


(Reschreitung cines neuen Falles in Verbindung mit heterolateraler Herabsetzung 


des automatischen Rlinzelretlexes und Verlust der Reaktior stahugkeit der homo 
lateralen vertikalen Bogengange Arch. f. Ophth. 118:695, 1924-1925 


‘ 
9 Lute, A Nachtrag ru meiner Arbeit Cher ecinseitige ¢ phthalmoplegia 
nternuclearis anterior, Arch Ophth. 996:376, 1925-1924 


1) Dunphy, B Ophthalmeplegia Internux 


Ophth 88:54 (Tan) 192% 
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of severe pam in the face on the side opposite the ophthalmoplegia. 
Muller and Mani "' briefly reported two cases of transient nature believed 
to be due to multiple sclerosis. 


REPORT OF CASES 


Case 1.—Sudden onset of unilateral internuclear ophthalmoplegia, nystagmus 
and skew deviation in a patient with chronic lupus erythematosus. Smal! infarct 
destroying the homolateral medial longitudinal fasciculus near the level of the sixth 
nerve nucleus revealed at necropsy 

\. © (ne, 603960), an Italian woman aged 25, was admitted to the Massachusetts 
General “ospital for the fourth time with an exacerbation of lupus erythematosus 
The diss -e had made its first appearance one year previously as a rash of the face 
and up part of the chest, malaise and fever. Shortly afterward, the finger tips 
became red and tender, and an eruption appeared on the legs. Except for 
congenital deafness, the patrent had previously been well 

Six months after the onset the patient was hospitalized for the first time 
Routine exanmnation of the eyes showed nothing abnormal. The rash was maculo 
papular, and on the face it had a characteristic butterfly distribution. There were 
also generalized lymphadenopathy and enlargement of the spleen The Hinton 


Fig. 1 (case 1).-Photographs taken from moving picture roll 

(4) With gaze directed straight ahead, the left eye was slightly higher than 
the right, but both eyes were in approximately the primary position of gaze 

(8B) On lookimg to the left, the elevation of the left eye was still evident, 
but there was full adduction of the nght eve 


(C) On looking to the right, however, there were a lag of the left eye and 
consequent exotropia. 


test of the blood gave a negative reaction. Pneumonia developed, but this was 
successfully treated with penicillin and the patient was discharged from the hospital 

Ten months after the onset of her illness she had ulcerations in the mouth, 
further extension of the eruption over the limbs, chills and fever, increased swelling 
and tenderness of the interphalangeal joints and, later, pleuritic pain. She was 
readmitted three times for exacerbation of these symptoms 

While in the hospital the fourth, and last, time, she had sudden onset of diplopia 
Examination disclosed inability to adduct the left eye on attempted conjugate gaze 
to the right but normal adduction on convergence There was skew deviation of 
approximately 5 degrees, with the left eye higher than the right; this appeared 
to be the same im all flelds of gare but could not be measured accurately There 
were slight vertical nystagmus on looking up and some horizontal nystagmus on 
looking to either side. On right lateral gaze the nystagmus was more pronounced 
in the right eye. In contrast to the abnormalities in the left eye, all movements 
t the right eye were normal (fig. 1) 


ll. Maller, H. K., and Mani, P die isolierte, einscitige, supranukleare 
Medialislahmung, Klin. Monatshl. Augenh. 97:685, 1936 
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There was no obvious paresis of the face, arms or legs; the plantar reflexes 
were normal, and no other abnormal neurological signs were elicited. The 
examination was limited, however, because of the patient's deafness and profound 
illness 

Considerable improvement in the ocular condition occurred, and by the sixth 
day after the onset of diplopia the left eye was adducted 15 to 20 degrees on 
attempted right lateral gaze. 

Ascites and pulmonary edema developed; the temperature rose to 105 F., and 
the patient became comatose and died, twelve days after the onset of diplopia 
and approximately one year after the onset of lupus erythematosns 


Fig. 3 (case 1).—Area from the infarct indicated by arrow in the first section 


of figure 28 and the surrounding region, including the smaller infarct lateral 
to the right medial longitudinal fasciculus. Cresyl violet stain 


Pathologic Report (autopsy no. 13273).—There were pulmonary congestion and 
edema and a large serofibrinous pericardial effusion. Microscopic examination dis- 
closed “fibrinoid” necrosis, typical of lupus erythematosus, of the endocardium and 
serous surfaces and of some of the blood vessels 

The blood vessels, meninges and outer surfaces of the brain and brain stem 
were grossly normal. Section through the middie portion of the pons at the 
level of the trigeminal nerves disclosed an oblong, grayish pink, soft area 
measuring approximately 1 by 0.5 cm. apparently an infarct, situated on the 
left side, near the midline, at the junction of the base and the tegmentum (fig. 2 A) 

Microscopic Study.—Serial sections of the midbrain and pons were stained 
by the Loyez method for myelin and with cresyl violet and hematoxylin and 
eosin (figs. 2B and 3). They disclosed (1) recent infarction corresponding 
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to the region of softening observed at autopsy; (2) a smaller region of mfarction, 
also om the left side, just abowe the level of the nucleus of the sixth nerve, 
correspoading very nearly to the position of the medial longitudinal fasciculus, and 
(3) a wery small lesion of similar nature lateral to the right medial longitudinal 
lasciculus. The larger lesion on the left side measured approximately | by 6.5 cm 
im its vertical and transverse diameters and an estimated | cm. in its longitudinal 
It was situated near the midline, chiefly an_the tegmentum and stratum 
amd involved the nucteus reticularis tegmenti, the corpus trapezonieum 


pre 
the lermmiscus medialis and only a few fibers of the corticospmal tract. It was 
rostral to the nuclei and fibers of the sixth and seventh cranial nerves and medial 
to the nucleus and fibers of the fifth nerve and did not involve any of these 
structures The smaller lesion on the left side measured 26 and 17 mm, 
respectively, im its greatest transverse and dorsoventral diameters and approximately 
i} mm. in length, extending upward from a point slightly rostral te the knee 
of the facial nerve (through approximately 200 serial sections 15 microns in 


thickness! to the upper fibers of the trigeminal nerve At the level which it 


occupied it destroyed the greater part of the medial longitudinal fasciculus and 
wme of the dorsal longitudinal fasciculus of Schatz It did not mvolvwe the 
nucleus or fibers of the sixth nerve. 

On the opposite (right) side, in nearly the same position but slightly lateral 
to the medial longitudinal fasciculus, there was a similar, much smaller lesion 
measuring 4 mm. in diameter. 

The histological appearance of all the lesx was typical of infarction. There 
was destruction of nerve cells and nerve fibers with characteristic glial and 
vascular reactions, i. numerous microglial phagocytes, pleomorphic microgha 
eells, pronounced intimal proliferation and, adjacent to the region of necrosis 
plump astrocytes The changes observed were consistent with the 12 day duration 


of symptoms 


At the immer murein of the lesion of the Jeit medial longitudinal fasciculus 
was an artery, 0.1 oom. m deameter lied with an organized thrombus. Many other 
small blaxl weasels in the region of the lesion aod elsewhere in the bram stem and 
cerebellum were abnormal The vascular changes consisted of patchy adventitial 
infiltration with lymphocytes and plasma cells aad degeneration of the vessel wall 


the degeneration often occurring where there was little or no cellular infiltration 


\ssociated with these changes were intimal and adventitial proliferation and some 
times thronvbeosts loth arteries and veins were affected The imvolvement was 
patchy, affecting small areas, while the vessels in most parts of the bram were 


net defuntely abnormal 


Comment.—This case provided an unusual opportunity for obtaining 
evidence as to the locahzation of lesions responsible for unilateral inter- 
nuclear ophthalmoplegia. The findings are consistent with the assump- 
tion that the isolated paralysis of the medial rectus muscle on attempted 
conjugate gaze was due to the lesion of the medial longitudinal fasciculus 
on the side of the affected eve. The vertical and horizontal nystagmus 
was similar to that occurring with lesions in various regions of the brain 
stem or cerebellum and could not be specifically attributed to the lesion 
of the medial longitudinal fasciculus. It was possibly due to involvement 


of some part of the vestibular comple. 
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Case 2.—Sudden onset of vertigo, vomiting, internuclear ophthalmoplegia 
on the right side, nystagmus, skew deviation and pain over the left eye mm a 
pati¢at with long-standing diabetes Subsequent appearance of hemorrhagic 
glaucoma 

I. O'B. (no. 449134), an Lrish housewife aged 62, was admitted to the hospital 
because of vertigo, pain over the left eye and diplopia, of three days’ duration. She 
had been known to have diabetes, under irregular control, for 13 years. The onset 
of the present symptoms had been sudden, while she was leaning over an ice 
box. Immediately after the onset there were vomiting and severe vertigo. 

Examination disclosed complete absence of adduction of the right eye on 
attempted conjugate gaze but normal adduction on convergence There was 
approximately a 5 degree deviation of the right eye upward without apparent 
weakness of any of the vertically acting muscles. Vertical nystagmus was present 
in the primary position of gaze and was increased on looking upward. Horizontal 


Fig. 4 (case 2).—Photographs taken from moving picture roll 

(4) With gaze directed straight ahead, the right cye was clevated and 
slightly divergent 

(8B) On looking to the right, the right eve was still clevated, but there was 
full adduction of the left eye 


(C) On looking to the left there were apparent complete paralysis of the right 
medial rectus muscle and slight elevation of the mght eye 


(D) On convergence, however, there was full function of the right medial 
rectus muscle 


nystagmus occurred in both eyes on looking to either side, but on looking to the 
left it was much greater in the left eye, i.e. it was a predominantly unilateral 
nystagmus. The function of the left medial rectus was normal (fig. 4) 

The neurologic status was otherwise normal. The ceretrospinal fluid, including 
the reaction to the Wassermann test, was normal. The Hinton test of the blood 
gave a normal reaction 

Two months after the onset there was some improvement in the ophthalmoplegia, 
but acute glaucoma had developed in the right eye, in which vision was reduced 
to light perception. The fundus could not be seen; the glaucoma (tension, @ to 


. 
4 
4 
ij "7 
; 
pat 
} 


7” ARCHIVES CF OPHTHALMOLOGY 


&) mm.) did not respond to miotics, and occlusion of the central retinal vein was 
suspected. A retrobulbar injection of alcohol was given for the pain, and the 
patient has not been followed further 


Comment. The symptoms in this case were similar to those in the 
preceding one and were probably due also to a vascular lesion (infarct) 
involving the medial longitudinal fasciculus and vestibular nucleus. 
Unexplained is the pain in the eye on the side opposite the affected 
medial rectus muscle and presumably opposite the lesion. It is note- 
worthy that Dunphy's patient also had severe pain in the face on the side 
opposite the paralyzed medial rectus muscle. 

Cast 3.—Several transient episodes of diplopia, followed by persistent unilateral 
internuclear ophthalmoplegia, skew deviation and nystagmus, accompanied with 
transient numbness of the upper lip on the ide of the ophthalmoplegia and with 
numbness of the hand on the opposite nde, occurring im a patient ath auricular 
fibrillation 

C. L. (no, 660894), an Englishman aged 69, came to the eye clinic on account of 
diplopia. He had been well until one year previously, when he began having transient 


episodes of diplopia. Fach of these lasted only a few seconds, until six weeks 


thy, 


Fig. 5 (case 3)-—(.4) With the gaze directed straight ahead, there were 
elevation of the meht eye approximately 10 degrees and slight divergence 


(8) On looking to the left, the right eye was still elevated approximately 
the same amount, but there was full adduction of the right eye 


(©) On looking to the right, however, there were apparent paresis of the 
leit medial rectus muscle and clevation of the right eye 


before admission, when the patient suddenly experienced persistent diploma, reeling 
gait and numbness of the left side of the upper lip and the right hand. The sensory 
symptoms subsided in a few hours. On his admission to a nearby hospital complete 
paralysis of the left medial rectus muscle and, allegedly, partial paralysis of the 
left superior and left inferior rectus muscles were noted. No ptosis or amisocoria 
was present There were also some dysarthria, possible weakness of the facial 
muscles on the right, incoordination of the left upper extremity, intention tremor, 
more pronounced on the left, and bilateral extensor plantar reflexes. A presumptive 
diagnosis of infarction of the pons was made. The patient also had auricular 
fibrillation, thought to be due to arteriosclerotic heart disease, and was digitalized 

On his admission to the eve clinic six weeks later, the left eye could not be 
adducted more than 10 degrees. On looking to the right, there was horizontal 
nystagmus, limited to the right eve Both eves moved normally to the left. 
Hypotropia was present in the left eye and increased progressively on looking 
to the left, attaining a maximum of about 20 degrees, thus simulating paresis 
of the right superior oblique muscle There was, however, no gross limitation 
looking down, there was vertical nystagmus, greater 
Convergence could not be elicited (fig. 5) 


of movement of this eye. On 
in the left eve 
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The neurologic status was otherwise normal. The Hinton test of the blood 
gave a negative reaction, and the spinal fluid was normal 


Sixteen weeks after the onset the findings had not changed. 


Comment.—In addition to the unilateral internuclear ophthal- 
moplegia, skew deviation and nystagmus, there were indications of 
involvement of the brain stem in the form of crossed sensory symptoms, 
dysarthria and bilateral extensor plantar reflexes. There were no other 
indications of third nerve paralysis. The initial impression that there 
was weakness of the superior and inferior rectus muscles was probably 
based on a misinterpretation of the skew deviation, since the latter was 
not mentioned. It is noteworthy that skew deviation simulating paresis 
of the superior oblique muscle has been reported previously in connection 
with internuclear ophthalmoplegia (Jaensch,* Spiller '). 

Case 4.—Sudden onset of internuclear ophthalmoplegia, skew deviation and 
nystagmus in a patient with auricular fibrillation 


T. R. (no. 531173), an architect aged 70, was admitted to the hospital because of 
diplopia. Two days previously he awoke “seeing double” and noted illusory move- 


Fig. 6 (case 4).—(4) With gaze directed straight ahead, the right eye was 
slightly elevated and divergent. 


(8B) On looking to the right, the elevation of the right eye was maintained, and 
there was full adduction of the left eye 


(C) On looking to the left, however, there was apparently complete paralysis 
of the right medial rectus muscle. 


ment of the environment. He had had coronary heart disease and auricular fibrilla 
tion for some time 

Examination disclosed complete absence of adduction of the right eye on attempted 
gaze to the left, but normal convergence. Adduction of the left eye on gaze to the 
right was normal. In the primary position there was skew deviation, the right eye 
deviating upward 5 to 10 degrees (fig. 6). This did not change appreciably on 
looking up or down. There were spontaneous rotary and occasionally vertical 
nystagmus 

A complete neurologic examination was not performed. The blood pressure 
was 165 systolic and 100 diastolic 


Comment.—The ocular signs were similar to those in the preceding 
cases and presumably were due to a small infarct involving the right 
medial longitudinal fasciculus and vestibular nucleus. 

Case 5.—Sudden onset of vertigo, vomiting, illusory movement of the environ- 


ment, internuclear ophthalmoplegia on the right side and mystagmus in a patient 
with unexplained exophthalmos of the left eve. 
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B.S. (ne, 34295), a Jewish woman aged 50, came to the eye clinic because of dou 
ble vision and vertigo, of four days’ duration. These symptoms began in the middle 
of the mght as the patient got up to go to the bathroom and were accompanied with 
nausea, vomiting and an illusory whirling of the room Ihe vertigo at the onset 
was © severe that the patient was forced to keep her head immobile All the 
symptoms except the diplopia had improved in the four days since the onset 
There was exophthalmos of the leit eye, about which the patient volunteered 
mm complamt On direct questioning she said it had heen present for 


several 
days but could give no further information about it 


Examination disclosed the following condition Visual acuity with 


her own 
glasses was 20/80 in the right 


eve am! 20/70 im the left eve There were 
tett eye, 2) mm.) and marked reduction in orbital 
(On attempted conjugate gaze to the leit the 
moved only a few degrees past the muocline 


cauphthalmos (right eve, 15 nom 
resthency of the left eve right eve 


while the left eve abducted normally 


(fig. 7). In this position there was a coarse nystagmus in the left eve but 


The right eve also lagged behind the left an nx ving trom right to left 
(in compugate gaze t the right. there 


m the right 


was full excursion eyes without 
diploma but with horizontal nystagmus, which was slightly coarser in the right 
eye than i the left. On conjugate gaze downward there was rotary nystagmus of 
both eves Om attempted convergence, aciduction right eye was net any 


Fig. 7 (case § Photographs taken from moving 


picture roll 
Posttten of eves with 


gaze chrected ht ahead 


approximately im the primary positiors 
(#) On looking te the right there is full « sion of both eves 
i¢ Om looking to the left, the right eve 


only a few degrees bevond the 


greater than on attempted conjugate gaze There was questionable lag of the 
The pupils were normal. The disk 


were blurred, and there were 


left eye on looking up margins m the left eve 
nuxierate hypertensive and arteriosclerotic 


changes 
in both eves The wisual fields 


were normal The blood 


pressure was 180/90 
It was thought that there were two 


unrelated lesions, one of the right 


m the left orbit 


medial 
longitudinal tascrculus and another 


The patient was admitted to the hospital for study Neurologic examination 
revealed no abnormality except for the ocular findings Studies of the spina! 
a normal protein content and a negative Wasser 
mann reaction Roentgenograms of the skull, orbit 


normal condition 


fuid showed normal dynamics 
sinuses and chest showed a 


Within a few months after the onset adduction of the right eve 


to normal, but upward gaze of the exophthalmix 
The patient has now heen followed for 


returned 
(left) eye became more limited 
six years There have been 
attacks of vertigo but no substantial change in the ocular condition 

# the exophthalmos is still not 


occasional 
The cause 


apparent pneumoencephalogram and an 
arterwmram showed no abnormality The hasal metabolic rate was normal 
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Comment.—The unilateral medial rectus paralysis together with 
vertigo and an asymmetric nystagmus on attempted literal conjugate 
gaze was similar to the symptom complex in the other cases. The lesion 
was presumably a small infarct. The persistent, and probably unrelated, 
exophthalmos of the opposite eye is still unexplained. 

Cast 6—U'nilateral internucicar ophthalmopiegia, nystagmus and skew deviation 
im a child following an infection of the respiratery tract and an episode of vomiting 

1). S. (ne. OR9BR8), a boy aged 5 years, was brought to the eye clinic because of 
a divergence of the right eve. Two weeks previously he had had a cold, character- 
ized by rhinorrhea and cough but not sufficiently severe to keep him from school, 
One week later he vomited intermittently for one day and felt ill but did not com 
plain of vertigo, headache or stiff neck: nor was there unusual drowsiness. The 
temperature was not taken. The following day divergence of the right eye was 


Fig. & (case 6).--(4) With gaze directed straight ahead, the right eye shows 
right hyperexotropia 


(B) On looking to the right, both eyes showed full movement, but the hyper 
tropia was maintained 

(C) On looking to the left, the right eve showed limited adduction, but the 
left eye had full excursions 

(D) On looking at a near object, however, there was good convergence, even 
when the object was placed in the left field 


noted. The patient did not complain of diplopia but did have some difficulty in 
seeing his coloring book and later developed head turning. The mother thought that 
some improvement had occurred by the time of admission 


The visual acuity was 20/15 in each eye In the primary position of gaze 


the right eye was turned outward about 10 degrees and upward about 5 degrees 
On attempted conjugate gaze to the left the right eye was adducted only 20 degrees 
but on convergence was adducted to a full 45 degrees. On conjugate gaze to 
the right the excursions of both eyes were normal (fig. 8). There was no limitation 
of vertical movements of either eye, and the hypertropia of the right eye was 
approximately the same in all fields of gaze. In the primary position there was 
conspicuous rotary nystagmus which was converted into vertical nystagmus or 
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looking upward and a vertical-horizontal nystagmus on looking to either side. 
The nystagmus was coarser in the left eye on both upward and lateral gaze. 
The asymmetry was especially evident on looking to the left. 

Except for the condition of the eyes, there were no other neurologic 
abnormalities 


Comment.—-In this case, the ocular motor signs were similar to those 
in the other cases; but, unlike the latter, there was no reason to suspect 
vascular disease and the pathogenesis was not apparent. 


Case 7.—U nilateral internuclear ophthalmoplegia and skew deviation im a child 
associated with transitory wnsteadiness of gait and unusual somnolence, possibly 
related to an wmfection of the upper respiratory tract 

R. W. (neo. 694742), a hoy aged 6 years, was brought to the eye clinic because of 
dissociation of eye movements. The informant (the grandmother) stated that four 
days previously the patient had had an carache and cold, followed the next day by 
marked unsteadiness of gait. He was umusually drowsy and slept most of the day. 
On the third day, that is, the day prior to his admission to the clinic, there was some 
puffiness of the lids, and the right eye was noted to deviate outward 

Examination of the eyes revealed complete failure of adduction of the right 
eye on attempted conjugate gaze to the left and on attempted convergence, and a 


cs 

Fig. 9 (case 7).(A) On looking to the left, there was normal abduction of the 
leit eye but practically complete absence of adduction of the right eye 


(B) On looking straight ahead, the right cye was deviated approximately 
20 degrees outward and 5 degrees upward 


(©) On looking to the rgbht, there was full movement of both eyes 


skew deviation with the right eye elevated approximately 5 degrees in all fields of 
gaz All other ocular movements were normal (fig. 9). The visual acuity was 


20/30 + im each eve 


Physical examination, including a neurologic survey, revealed no other abnor- 
mality. The spinal fluid pressure was 150 mm. of water; the cell count was 14 


lymphocytes per cubic millimeter; the sugar measured 75 mg., and protein 16 mg., 
per 100 cx 

The patient was observed in the hospital for ten days, during which time 
the adduction of the right eye improved slightly. On one occasion there was a 


transient earache, simmlar to that which he had had at the onset. This was 


attributed by an otolaryngologist to blockage of the eustachian tube. There were 
roentgenologic evidence of bilateral sinusitis and mereased density of the left 
mastoid. The rectal temperature did not exceed 100.5 F. at any time 


Comment.-At first glance, the obvious diagnosis was paralysis of 
one medial rectus muscle, conceivably due to a lesion involving the nerve 


to the affected muscle. That, however, would not explain the skew 
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deviation. That the lesion was probably located in the brain stem is 
further indicated by symptoms and findings suggestive of encephalitis, 
e. g., somnolence and lymphocytosis in the cerebrospinal fluid. 

It is possible that most cases of the condition diagnosed as isolated 
medial rectus paralysis are actually instances of unilateral internuclear 
ophthalmoplegia. In view of the intimate association between the repre- 
sentation of the medial rectus and that of the other rectus muscles in the 
nucleus and trunk of the third nerve, it seems unlikely that any marked 
disturbance of function of the medial rectus could occur as the result of a 
lesion of the nucleus or nerve without involvement of other muscles. 
With this in mind, the files of one of us were reviewed, and the following 
case was found in which the diagnosis of isolated paralysis of the medial 
rectus muscle had been made but which in retrospect was probably an 
instance of unilateral internuclear ophthalmoplegia 


Case 8.—-/solated paralysis of the right medial rectus muscle in a patient with 
long-standing diabetes. 


Fig. 10 (case 8).—Photographs taken from moving picture roll 
(A) On looking to the right, there was full movement of both eyes. 


(B) On looking to the left, the right eye could not be adducted beyond the 
midline 


E. B. (no. 300882), a widow aged 60, had onset of diplopia one week after the 
incision of a chalazion of the right upper lid. She was known to have had diabetes 
for approximately twenty years and recently had been on a restricted diet. The 
patient had been depressed of late 

Examination disclosed that the right eye could not be adducted on attempted 
conjugate gaze or convergence. All other ocular movements were normal (fig. 10). 
The pupils were normal. There was extensive diabetic retinopathy. Except for 
the ocular condition and a blood pressure of 205/110, there were no other abnormal 
clinical findings 

The patient was not seen until six months later, when she was admitted to 
the hospital in a highly confused state. The ocular movements were thought to 
be normal, but lack of cooperation did not permit adequate examination. The 
patient was discharged to a psychiatric hospital with a diagnosis of vascular 
disease of the brain and died soon afterward. There was no necrospy 


Comment.—-This patient was seen several years ago by one of us, and 


the case was listed in the files as one of “isolated paralysis of one medial 
rectus muscle.” Routine pictures were taken at that time. The case was 
recognized as a probable instance of unilateral internuclear ophthal- 
moplegia only in retrospect. 
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COMMENT 


Internuclear ophthalmoplegia, when it occurs with multiple sclerosis, 
inflammation or neoplasm, is characteristically bilateral 

Of the foregoing cases of the unilateral syndrome, postmortem exami 
nation disclosed a vascular lesion as a cause of the symptoms in one 
Judging from the sudden onset and associated vascular disease in most 
of the other cases, and in the cases previously reported, it seems likely 
that a vascular lesion is usually responsible for the unilateral syndrome 

Considering the close proximity of the paired tracts of the medial 
longitudinal fasciculus to each other, the unilateral involvement is of some 
interest. It is evidently accounted for by anatomic features of the blood 
supply, im particular by its strict lateralization.’* because of which an 
mtaret may be lomted to ane side. The lesion may also be very small. as 
was Hlustrated by the postmorten findings in case 1. With lesions such as 


those of multiple sclerosis, which are not re 


‘lated to the blood supply or 
hounded by the midline, both tracts are usually involved 

Phat there are exceptions to the rule is indicated by cases 6 and 7, im 
which there was no clinical evidence for vascular disease, and by Spiller’s 
case of the bilateral syndrome due to infarction 


StU M MARY AND CONCLUSIONS 


Fight cases of the symptom complex known as unilateral internuclear 
ophthalmoplegia are reported. In every case the onset was sudden, and 
there was unilateral paralysis of one medial rectus muscle on atte mpted 
lateral conjugate gave. Convergence was normal in four cases and 
could not be elicited in four. Nystagmmus was present im stx cases, and 
skew deviation im six cases Postmortem examination in one case, of 
lupus erythematosus, revealed a small region of infarction involving the 
medial longitudinal fasciculus on the side of the ophthalmoplegia. The 
pathologie changes in that case and the sudden onset of symptoms and 
associated vascular disease in most of the other cases were evidence that 
vascular lestons were generally responsible for unilateral internuclear 
ophthalmoplegia 

It is suggested that, whereas multiple sclerosis is the chief cause of 
Inlateral internuclear ophthalmoplegia, vascular disease (infarction) is 


the usual cause of unilateral internuclear ophthalmoplegia 


12. Kubik, C.. and Adams, R. D.: Occlusion of the Basilar Artery 
Pathological Study, Brain 68:73. 1946. fies $ (lower right 
and 22 (BR and C) 
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OCULAR “THERAPEUTIC PRINCIPLES AND PRACTICAL 
APPLICATIONS 


EDWIN 8. DUNPHY, MD. 
BOSTON 


AY ING the various drugs used in the treatment of disease during 
the past 15 years, four principal groups stand out as revolutionary : 
the sulfonamides, the antibiotics, the antihistaminics and the recently 
developed steroids of the adrenal cortex and their activating hormones 
from the anterior lobe of the pituitary gland. It will be my endeavor to 
review what is known about the mechanism of action of these drugs and 
to point out practical applications in the field of ocular therapeutics 
The use of the sulfonamides and the antibiotics to attack pathogenic 
organisms may seem to be a relatively modern procedure, but actually 
the principles of chemotherapy are not new. Paul Ehrlich,’ of Germany, 
formulated them as far back as 1913. He defined chemotherapy as the 


treatment of parasitic disease by direct chemical attack on the responsible 


organism with a minimum of damage to the tissues of the host, He 
showed that certain drugs combined chemically with certain parasites 
more effectively than they did with the host tissues. He pointed out 
that this predominant affinity for the parasite might depend on some 
slight alteration in ‘he chemical structure of the drug, These concepts 


of Ehrlich opened the way to the discovery of compounds inhibitory to 
pathogenic organisms and the modification of their chemical structures 
so that their toxicity to the host might be reduced without impairing 
their bacteriostatic effect 


THE SULFONAMIDES 


Before the introduction of the sulfonamides, in 1935, a number of 
antiseptic compounds were used in ophthalmology, particularly those 


emploved in an attempt to sterilize the conjunctival sac. The rationale 


From the Massachusetts Eye and Ear Infirmary and Department of 
Ophthalmology, Harvard Medical School 

Read before the joint meeting of the West Virginia Academy of Ophthalmology 
and Otolaryngology and the Virginia Society of Oto-Laryngology and Ophthalmol 
ogy at White Sulphur Springs, W. Va.. May 9, 1950 

1. Ehrlich, P Chemotherapeuties Scientific Principles, Methods, and 
Results, Lancet 2:45, 1913 
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of their use was that they killed organisms in vitro in a concentration 
which could be tolerated by the ocular tissues. It was shown, however 
that in vivo most of them either combined chemically with conjunctival 
secretions or interfered with the natural immunologic properties of the 
conjunctiva, such as lysozyme production and phagocytosis of bacteria, 
and thus their full effect was greatly nullified 

The advent of the sulfonamides introduced a new era in the science 
of therapeutics. Although they now have been largely supplanted by the 
newer antibiotics, they are still useful at times and more of their mode 
of action is understood. This has been found to depend on their 
antagonism for paraamimnobenzoic acid Paraaminobenzoic acid is one 
of the constituents of folic acid, which many barteria require for their 
growth.” Sulfonamides prevent the utilization of paraaminobenzoic acid 
into the fohe acid molecule. Their effectivity depends on their concen- 
tration. The latter must be high enough to overcome the paraamino- 
benzoic acid present. Organisms which do not require folic acid for 
their growth are not sensitive to sulfonamides 

In the local usy of sulfonamides the following points must be kept 
in mind 

1. Their effectivity is definitely impeded by the presence of pus and 
other secretions containing large amounts of paraaminobenzoic acid 
Pherefore irrigation of the conjunctival sac should be employed before 


instillation \lso, unless high concentrations are used, they will be 
: ineffective, and high concentrations, in most instances, are obtainable only 
| by employing the socium salts whose ~, may be so high that irritation 


of ocular tissues results. A notable exception is sulfacetimide sodium, 
which has a py of 8 and which can be used in 30 per cent solution 
without irritation. This drug can be successfully employed in cases of 
conjunctivitis and corneal ulcers caused by sulfonamide-sensitive organ 
isms. It is also useful after minor injuries to the eves, extraction of 
foreign bodies, etc., as a prophylaxis against infection. At the Massa 
chusetts Eye and Ear Infirmary my colleagues and I instil 1 drop 


routinely in every eve after tonometric examination I venture to predict 
that this drug may some day be employed as prophylaxis against 
opbthalmia neonatorum instead of silver nitrate if state laws so permit 
Cases of sensitivity must be rare. I have never had an instance during 
several years’ use of this drug, although | have heard of it occurring 
with others 


2. Regeneration of corneal epithelium is retarded by the sulfonamides 


This is less noticeable with drops than with ointment preparations. For 


2. Woods, D. D Relation of p-Aminobenzoic Acid to Mechanism of Action 
of Sulphanilamide, Brit. J. Exper. Path. 28:74, 1940 

4. Angier, R. B.. and others Structure and Synthesis of Liver LL. Casei 
Science 1944 
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this reason, it is not wise to use these drugs after extensive corneal: 
abrasions, particularly in ointment form. Swan * has pointed out that 
tiny globules of any ointment may get under the epithelium in any 
abrasion and delay healing mechanically. 


The penetration of the cornea by the various sulfonamides has been 


studied by Bellows* and others. Sodium suliacetimide appears to 
possess the best power of penetrating the intact corneal epithelium. 
Greater penetration can be obtained by combining the drug with a 
detergent or by employing iontophoresis or a corneal bath. This is rarely 
necessary, for when the cornea is infected its permeability is altered and 
all sulfonamides pass through easily. 

When given systemically, the sulfonamides diffuse readily into all 
ocular tissues. It should be the aim of the ophthalmologist to establish 
and maintain an effective drug level of about 5 to 8 mg. per 100 cc. until 
all organisms are eradicated. Several factors enter into the maintenance 
of such a level: (1) the size of the dose, (2) the rate of absorption, (3) 
the percentage bound to plasma proteins and (4) the rate of excretion, 
In many ways sulfamerazine is the ideal sulfonamide. It is rapidly 
absorbed and slowly excreted (chart 1). However, it has the theoretical 
disadvantage that 84 per cent of it is bound to plasma proteins and hence 
is ineffective... This factor is not of much practical importance if the 
organism is truly sensitive and a larger dose of the drug is given. By 
and large, sulfadiazine remains the drug of choice, since it has fairly 
rapid absorption with fairly slow excretion and a minimum of toxic 
effects. Only 56 per cent is bound to plasma proteins. Toxicity and 
sensitivity are least found in the use of sulfadiazine and sulfamerazine.’ 

The development of resistance of organisms to drugs hus long been 
recognized. It is important to remember that it is the organism, not the 
patient, which becomes resistant. The mechanism is not clearly under- 
stood, but it is thought to be the result of mutations occurring during 
the initial period of treatment which lead to the development of a few 
drug-fast organisms. These organisms survive and eventually pre- 
dominate. The way to prevent this was pointed out by Ehrlich * years 
ago—the rapid elimination of the invading organisms before resistant 


strains have time to develop. This demands an adequate initial dose of 


4. Swan, K. C Personal communication to the author 

5. Bellows, J. G Chemotherapy in Ophthalmology, Arch. Ophth 20:888 
(Tune) 1943 

6. Davis, B. D Binding of Sulphonamides by Plasma Proteins, Science 98: 
78, 1942 

7. Goldstein, A Antibacterial Chemotherapy, New England J. Med 
240:98, 1949 


8. Ehrlich, P Chemotherapeutische Trypanosomen-Studien, Berl. klin 
Wehnschr. 44:233, 1907 
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the drug and perhaps the combination of two sulfonamides, so that 
organisms that develop a resistance to one drug will be knocked out by 
the other.” Thus, if the imitial dose is 4 Gm., one might give 2 Gm. each 
of suliadiazine and sulfamerazine, followed by O.S Gm. of each drug 
every four hours 


(owing to the indiscrimimate use of sulfonamides and antibiotics for 


all sorts of mimor infections, many resistant strains have been developed, 


and many persons have been rendered sensitive. In the Boston area it 


has been estimated that 30 per cent of all strains of staphylococci are 
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SULFAMERAZINE 


Chart L-—-Upper half: Blood levels, in milligrams per 100 cc. (solid curve), 
aml cumulative urinary excretion, expressed as a percentage (broken curve), of 
sulfadiazme after single intravenous administration of 3 Gm. (data from Sadusk 
1. F., and Tredway, J. B.: Yale J. Biol. & Med. 83:539, 1941) 

Lower half; blood levels, in milligrams per 100 cc. of sulfadiazine and sulfamera 
zine after single oral administrations of 4 Gm. (data from Bullowa, |. G. M., and 
Ratish, H. J. Clin. Investigation 38:676, 1944) 


now penollin resistant (enerally speaking, the drugs should not be 
given unless the organism is known to be sensitive to them and the 


niection is severe enough to justify therr use. Unless this rule is kept 


9% Lehr, O Low Toxicity of Sulphonamide Mixtures, Proc. Soc. Exper 


& Med. 64:.393, 1947 


10 Wemetein, Persoral communication to the author 
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in mind, many patients may be unable to use them at a later date, when 
they may be needed as a life-saving measure. 

The ocular diseases in which the sulfonamides are indicated are listed 
in table 1. In treatment of trachoma, inclusion blennorrhea and lympho- 
granuloma venereum they still remain the drugs of choice. In addition 
to these three virus diseases, they should be given in meningococcic 
meningitis and its ocular complications. In gonorrheal conjunctivitis 
they may be employed effectively when the patient is sensitive to 
penicillin or the strain is penicillin resistant. In all these diseases they 
should be used locally, as well as systemically-—sodium sulfacetimide for 
local use and either sulfadiazine or sulfamerazine (or a combination of 
the two) for oral administration 

After perforating injuries and intraocular foreign bodies the sulfo- 
namides should be given orally as a prophylactic measure on the chance 


Taste |.—J/ndications for Use of the Sulfonanndes 


Drug of Cholee in Also Effective in 
Trachoma Gonorrhea! conjunetivitis 
Inclusion Diplococeus pneumoniae inteetions 
Lymphogranuloma venereum coll in feetions 
Cerebrospinal meningitis Hemophilus influenzae infeetions 


Reta hemolytic Streptococcus in tections 
Actinomyeosis 

Brucellosis (with streptomycin) 
Anthrax 


that the potential infecting organism may be sensitive to them. They 
may be combined with the parenteral administration of penicillin or some 
other antibiotrc if one wishes, but the sulfonamides will diffuse into the 
intraocular fluids more readily than other systemically given drugs 


THE ANTIBLOTICS 


The literature on the various antibiotics has been voluminous, and 
new substances are being developed rapidly. The four best known are 
penicillin, streptomycin, aureomycin and chloramphenicol (chloro- 
mycetin®). Their mode of action is not as well understood as that of 
the sulfonamides, but presumably they interfere with certain enzyme 
systems necessary for the life of some hacteria and viruses. Most of them 
are absorbed more slowly and excreted more rapidly than the sulfo- 
namides. In the case of penicillin (chart 2) this rapid excretion 
represented a real problem and led to the development of methods of 
administration designed to hold the drug in body depots so that it might 
he released continuously over a period of hours (chart 3). However, 
the antibiotics are generally superior to the sulfonamides for the following 
reasons: (1) They are usually less toxic; (2) their antibacterial action 
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2.--Blood levels, expressed in micrograms per cubic centimeter (solid 


(Chart 


curve), and cumulative urinary excretion, expressed as a percentage (broken 
curve}, of penicillin G after single intravenous administration of 12 mg. (adapted 


from data of Rammelkamp, C. H., and Keefer, C. S.: J. Clin. Investigation 28: 425, 
1943) 
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Chart 3.—Penicillin blood levels, expressed as micrograms per cubic centimeter 
alter single intramuscular administration of two new repository products (data 
4 Thomas, FE. W., and others: Newer Repository Penicillin Products, |. A. M. A 
9837: 1517 (Aug. 21] 1948) 
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is not inhibited by autolytic products and secretions; (3) they have a 
less deleterious effect on the regeneration of corneal epithelium; (4) 
they have a greater range of antibacterial activity. With these advan- 
tages, they should be the drugs of choice in the treatment of ocular 
infections known to be due to organisms which are sensitive to them, 
However, unless certain basic facts are understood regarding their 
distribution in the ocular tissues by various methods of administration, 
many patients will not be treated effectively, and much valuable time will 
be lost before the ocular infection can be brought under control. 
Penicillin.—\t is well known that penicillin given intravenously or 
intramuscularly does not penetrate well into the aqueous or vitreous of 
the normal eye. Von Sallmann ™ has shown this to be due partly to the 
functional state of the capillaries in the ciliary bedy and partly to the 
rapid excretion of the drug. Theoretically, the effect of parenteral 
administration of penicillin on intraocular infections is negligible unless 
very large doses are given and some attempt is made to increase the 
permeability of the capillaries of the ciliary body, as by paracentesis. 
Actually, the permeability of the capillaries of the ciliary body is increased 
in most infections of the anterior segment, permitting small amounts of 
penicillin to enter the aqueous. In infections of the posterior segment it 
appears to be impossible to get any penicillin into the vitreous by 
parenteral administration and, according to von Sallmann," only a direct 
intravitreal injection of 0.1 ce. of pure penicillin G, containing not more 
than 1,000 units, will suffice. Care should be taken to deliver the drug 
at the center of the vitreous body, avoiding contact with the retina. 
Penicillin K should never be used, as it causes serious retinal atrophy. 
Subconjunctival injections are capable of getting some penicillin into 
the aqueous, but only small amounts have been found in the vitreous."* 
If this method is used, a large amount of the drug is carried off by the 
blood vessels; moreover, it is very irritating unless combined with 
procaine. .\ much more direct attack is the injection of 0.1 cc. of pure 
penicillin G, containing not more than 1,000 units, directly into the 
anterior chamber. This is indicated particularly in cases of infections 
following perforations of the cornea with damage to the lens 
The local use of penicillin drops, while excellent in certain cases of 
conjunctivitis, will not be effective in obtaining adequate concentrations 


in the aqueous in the presence of an intact corneal epithelium.'* Swan ‘* 


11. von Sallmann, L.: Controversial Points in Penicillin Therapy in Ocular 
Disease, Arch. Ophth. 39:752 (June) 1948 

12. Struble, G. C., and Bellows, J. G Studies on Distribution of Penicillin 
in the Eye and Its Clinical Application, J. A. M. A. 928:685 (July 8) 1944 

13. von Sallmann, L., and Meyer, K.: Penetration of Penicillin into Eye, 
Arch. Ophth. 34:1 (Jan.) 1944. 

14. Swan, K. C.: Personal communication to the author 
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has pointed out that better results are obtained when the ointment base 
is used. He explains this by the “law of relative affinities.” By this is 
meant that penicillin salts have a greater affinity for their aqueous vehicle 
than for the lipid barrier of the corneal epithelium and hence tend to 
remain im their vehicle. When they are prescribed in a base of anhydrous 
petrolatum, however, they have a greater affinity for the cornea than for 
the base and thus penetrate readily. Of course, if the epithelium is 
abraded, the corneal permeability is altered, and even aqueous solutions 
penetrate easily." 

Saturated cotton pack under the lid, the corneal bath and iontophoresis 
have all been shown experimentally to produce increased concentrations 
in the cornea and aqueous 

Che weight of experimental evidence and clinical experience indicates 
that the mtramuscular administration of penicillin has its greatest value 


Taste 2——/ndications for Use of Penicillin 


Drug of Chotee in Also Effective in 


conjunetivitie Diphtheritie conjunctivitie 
Staphylocoectc in feetions Cerebrospinal meningitis 
Alpha hemolytic Streptococcus infections 

Reta hemolytic Streptococcus infeetions 


poeumoniae in feetions 
Syphilis 

Aetinomycosts 

Anthrax 


im treatment of infections of the orbit and hd. When the cornea or 
intraocular chambers are involved, the drug should be used locally by 
one of the methods already mentioned 

It should not be forgotten that adequate blood levels may be obtained 
by the oral use of penicillin provided the dose is large enough. Admin 
istration of 200,000 units by mouth four times a day will usually be 


sufficient Chis method is expensive but may be used to advantage in 


. children, obviating the use of a needle 
Table 2 gives a list of the ocular conditions in which penicillin may 
be employed 
Streptomycin. This substance is especially effective against certain 
gram-negative and acid-fast organisms. It is very stable and is not 
excreted as rapidly as is penicillin (chart 4). It has the disadvantage 
of heing toxic to the eighth nerve and the vestibular apparatus. For this 
reason it should not be administered systemically for longer than two or 
15. Leopold, I, and LaMotte, W. O., Ir Penetration of Penicillin in Rabbit 
Eyes with Normal Inflamed and Abraded Corneas, Arch. Ophth 88:43 (Jan.) 


| 
: 
| 
4 
| 


DUNPHY—OCULAR THERAPEUTIC PRINCIPLES 805 


three weeks at a time. It is poorly absorbed orally and must be given 
parenterally. Dihydrostreptomycin is less likely to be toxic and will 
probably replace streptomycin eventually. Another disadvantage of 
streptomycin is its pronounced tendency to produce resistant strains, 
much more than does penicillin. Like penicillin, it penetrates poorly into 
the vitreous after parenteral administration but penetrates the aqueous 
somewhat better."* Its local use has the disadvantage of retarding 
regeneration of corneal epithelium, It will not penetrate the corneal 
epithelium when the latter is intact but will do so readily when ulcer 
formation is present. It is very useful in combating certain corneal 


infections due to gram-negative organisms. When applied locally in the 
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Chart 4—Blood levels, expressed as micrograms per cubic centimeter (solid 
curve), and cumulative urinary excretion, expressed as a percentage (broken 
curve) of streptomycin after single intravenous administration of 100 mg (adapted 
from the data of Adcock, J. D., and Hettig, R. A Absorption, Distribution and 
Exeretion of Streptomycin, Arch. Int. Med. 77:179 [Feb.] 1946) 


form of drops (50 mg. of base per cubic centimeter) or by corneal bath, 
it is the drug of choice in the treatment of Bacillus pyocyaneus ulcer of 
the cornea. lontophoresis is even more effective in obtaining high con- 
centrations in the cornea, Several cases have been reported in which 
direct intravitreal injection of 1,000 micrograms has been successfully 


16. Bellows. I. G.. and Farmer, C. J.: Streptomycin in Ophthalmology, Am. J 
Ophth. 30:1215, 1947. McDermott, W.: Toxicity of Streptomycin, Am. J. Med 
2:491. 1947. Marshall, E. K., Jr.: Absorption, Distribution, and Excretion of 
Streptomycin, J. Pharmacol. & Exper. Therap 92:43, 1948. Chandler, C. A., and 
Schoenhbach. FE. B.: Studies on Bacterial Resistance to Streptomycin, Proc. Soc. 
ixper. Biol. & Med 64: 208, 1947. 
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employed to combat infections of the posterior segment without undue 
damage to the retina. Its greatest use however, appears to be in combat- 
ing ocular tuberculosis. Woods *' has shown, both experimentally and 
clinically, that when combined with promizole® (4,2-diaminopheny!-5’- 
thiazolsulfone) this drug gives excellent results. We have tried these 
drugs in several cases of choroiditis believed to be tuberculous in origin 
and can confirm Woods's claims. The dose recommended is 0.5 Gm. of 
streptomycin given parenterally twice a day combined with 6 Gm. of 
promizole® given orally daily in divided doses. The drugs are given for a 
period of three weeks only and their use is stopped on the first toxic 
manifestation 

The oral use of paraaminosalicylic acid,’* 12 Gm. daily in divided 
doses, in combination with streptomycin has proved equally effective, and 


we now prefer this drug to promizole * 


Taste 3.—-Indications for Use of Streptomycin 


Drug of Choice io Also Effective io 


Tuberculosis (with eulfones or parsamino Brucefiosis (with sulfonamides) 
salicylic acid) 


Tularemia 
procyaneous uleer 
Pecherichia enti infections 


bus duplex (Mosax tactihis) 
in feetiona 


influenser infections 
Hactiius sul tilis infections 
Proteus vulgarts infections 


lable 3 gives the indications for the use of streptomycin 


Aureomycin. This drug is being recognized as very effective against 
many infections with gram-positive and gram-negative organisms and 
some rickettstal diseases. Its effect on virus diseases is still controversial. 
It has the same shortcomings as have penicillin and streptomycin in that 
it penetrates poorly into the intraocular chambers after systemic adminis- 
tration and when used locally will not pass through an intact corneal 


i” 


epithelium Its local application may cause irritation of the eve if made 


17. Woods, A. C. and Wood, R. M Studies in Experimental Ocular 
Tuberculosis: Effects of Streptomycin and “Promizole” on Experimental Ocular 
Tuberculosis in the Immune-Allergic Rabbit, Arch. Ophth 40:413 (Oct.) 1948 
Words, A. C Therapeutic Action of Streptomycin and Promizole® in Clinical 
Ocular Tuberculosis: A Preliminary Report, ibid. 42:521 (Nov.) 1949. 

18 Bietti, G B Use of Paraamimosalicylic Acid Alone or in Association 
with Streptomycin in Ocular Tuberculosis: Experimental and Clinical Investiga 
tions, Arch. Ophth. 48:431 (March) 1950 

19. Bellows, J. G.; Richardson, V.. and Farmer, ( \ureomycin in 
Ophthamology, Am. J. Ophth. 38:273. 1950 
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too frequently. The recommended local dose is a 0.5 per cent solution 
of aureomycin borate instilled every two to three hours. The substance 
is very unstable, and the solution must be freshly prepared, as it retais 
its potency only 48 hours in the ice box. A stable ointment preparation 
is now on the market. It retards regeneration of corneal epithelium, 
but less so than does streptomycin. lontophoresis and subconjunctival 
injections have not been very successful in getting this drug into the 
aqueous and are definitely irritating. 

\ureomycin is well absorbed from the gastrointestinal tract and can 
be used orally. Nausea and diarrhea are common side effects, but 
these can be minimized if food is taken beforehand 

Aureomycin appears to have a greater range of activity than the other 
antibiotics now in general use, and cases of sensitivity are rare. Many 


Taste 4.—IJndications for Use of Aureomycin 


Drug of Cholee tn Also Effective in 

Brocetlosis Gonorrheal conjunctivitis 

Tolaremia Staphylococetc infections 
A. hem. strep. infeetions 
Beta hemolytic Streptococeus infections 
D. pneumoniae infections ‘ 
H. duplex (Morax-Axentfeldt baciilus) infections 
Inclusion blennorrhea 
H. influenzae infections 
Herpes simplex 
Herpes zoster (1) 
Epidemic keratoconjunetivitis (1) 
Trachoma 


gram-positive and gram-negative organisms seem to be sensitive to it. 
lularemia, brucellosis, trachoma and inclusion blennorrhea are said to 
respond favorably (table 4). It was hoped that all virus diseases might 
respond, but reports on its use in cases of herpes simplex, herpes zoster 
and epidemic keratoconjunctivitis are confusing. Swan *® feels that all 
three of these diseases are favorably influenced by the early use of 
aureomycin, both locally and by systemic administration. Braley,”* 
on the other hand, has had only fair clinical results in treatment of 
herpes zoster and epidemic keratoconjunctivitis, although, in his work 
with experimental animals, aureomycin appeared to afford protection 
from the herpes simplex virus. Our own results in herpes simplex and 
herpes zoster have certainly been disappointing. In a patient who was 
heing treated with aureomycin for an infection of the bladder full-fledged 


20. Swan, K. C Personal communication to the author 


21. Braley, A. E.. and Sanders, M.: Aureomycin in Ocular Infections, Ann. 
New York Acad. Sc. $1:221, 1948 
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herpes zoster ophthalmicus developed during the course of treatment 
Several cases of dendritic keratitis have not responded, and the results 
were not good in a case of trachoma. We have had no opportunity to 
treat patients with epidemic keratoconjunctivitis 

Chloramphenicol. This is a new antibiotic which gives promise of 


heing very useful. It is absorbed so rapidly from the stomach and 


excreted so slowly that parenteral injection is unnecessary. Its spectrum 


of antthucterial activity is about the same as that of aureomycin, but it has 
several advantages over the latter It is not upsetting to the gastro 
intestinal tract, and Leopold and associates ** have shown, in recent 
experimental studies, that it even penetrates well into the aqueous and 
vitreous after oral administration. This is an unusual and remarkable 
characteristic and is quite different from the properties of other anti 
notices. Furthermore, it maintains its potency in solution for several 
weeks at room temperature, It can safely be injected into the aqueous or 
vitreous, but this would hardly be necessary in view of its capability of 


entering the intraocular fluids after oral use 


Locally, either an aqueous solution (2.5 mg. per cubic centimeter) is 
used, or the drug can be applied in ointment form (50 mg. per gram) 
It does’ not delay regeneration of the corneal epithelium, and it will 
penetrate into the aqueous through an intact corneal epithelium, either 


in aqueous solution or in omtment form, Cases of sensitivity are said 


to be rare, but | have seen one case of exfoliative dermatitis from its 


systemic use 


It will be seen from what has been said that the ophthalmologist of 


today has a wide choice of antibiotic agents Chis complicates rather 


than simplifies his problem He must withstand the temptation to 


preseribe these substances for minor ocular diseases that are self limited, 
hut im case of the serious infections he must be prepared to choose the 
one best suited for the particular case How is he to know? Dhe 


answer is obvious. He must take a smear and make a Gram stain 


cases of severe external mfection This takes only five minutes 
he then knows whether the organisms are gram-positive or gram-nega 
tive If they are gram-positive, local penicillin therapy should be 


mstituted; if gram-negative, streptomveim is indicated, unless clinical 


experience tells him he is dealing with a gonococcic infection. in which 


case penicillm should be used \t the same time, a culture should be 


made: this later will give him more specihic miormation ibout the 


invading organisms From this culture, sensitivity tests should he 


Leopold, 1. H Nichols A. ¢ and Vogel, A. W Penetration of 


Chioramphenico!l | Pp hloromyeetin®) into the Fre. Arch. iphth. 44:22 
(Tuly) 1950 
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made with the antibiotic 
is present 
in the 


in use ta be certain that a bacteriostatic effect 
For instance, a gram positive organism may have been found 
under treatment with penicillin 
ts may then reveal that the 
Staphylococcus which grows well 
This information calls for an 
to aureomycin 


smear and the patient placed 
The culture and Sensitivity tes 
resistant strain of 
pemeillin 


organism is a 
in a solution of 
unmediate change of treatment 


possibly to the sulfonamides, 
agent seems best fitted to de 


or chloramphenicol, or 
depending on which 


al with the particular 
organism 


In the case of intraocular infection, 
difficult to obtain. and reliance 
in the hope that the 


smears and cultures mav he 
e must be placed on a “shotgun pres« ription,” 
Situation will be taken care of 


In such cases, per 
naps oral use of chloramphenicol would be indicated 


, 48 the drug appears 
a number of gram positive 
organisms. Furthermore, it 
fluids. This, coml 


to be bacteriostatic to 


and xTam-negative 
s known to penetrate into the intraocular 
mned with sulfonamide therapy, 
approach to a situation in which one 


would be a reasonable 
Is necessarily working in the dark 


THE ANTIHISTAMINIC 
These substances comprise an 


interesting chapter in the book of 
therapeutics 


a few years ago, the number of these 
increasing. It is believed that they act by 
competing with histamine for the rece 
action of histamine on the tissues 


Introduced in France 
compounds is constant} 


ptor cells, thereby nullifving the 
Although there are many 


optimistic 
s of ocular allergy, 


reports of their use in case my Own experience with 
them has, on the whole, 


been disappointing 
effective 


They are certainly not 
In cases of nongranulomatous uveitis 


I have had no success m 
treating several cases 


of vernal conjunctivitis 


In cases ot periodic congestion of the 


conjunctiva, with itching and 
swelling « 


# the lid margins, a condition thought to 


be due to an allergy, 
have used antistine® 


(2-phenylbenzylaminometh 


vl-imidazoline ) solu- 
tion locally, with little success 


ecopold and his co workers,” 


in the experimental type of 
tic uveitis produced by horse 


serum, found that tripe 
the attack from develoy 


anaphylac 
‘lennamine pyrabenza 
yng if piven intramuscularly 
wOrse serum No benetic ial effect 
the antihistaminic drug w 


mune* prevented 


prior to the intoxicating injection of } 


was obtained, however. if 


48 given after the 
attack had developed 


This probably explains the 


failure of 
instances. heoretically, 


these drugs to work in 
they have the ability te rep! 


Tost 
ace histamine and 


23. Leopold, I. H Dean, W., and Blazar, H An Evaluation of 


Antihistaminic 
Drug in Experimental Uveitis, Am. J. Ophth. 32:31, 1949 
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abort the attack if given just as the attack begins. But once the attack 


is well established they seem to be of little value 

1 have found tripelennamine useful in preventing sneezing attacks 
during cataract surgery in patients prone to such attacks. I have given 
it for a full 24 hours beforehand (50 rg. four times a day) in several 


instances 


STEROIDS OF THE ADRENAL CORTEX 


The use of certain steroids of the adrenal cortex and their activating 
hormones from the anterior lobe of the pituitary gland in the treatment of 
rheumatoid arthritis, gout and asthma seems to be a major therapeutic 
advance.** The employment of these substances in ocular disease has 
given rise to great hopes that the course of treatment-resisting entities 
will be shortened. Owing to unavailability of these hormones, there are 
only a few ophthalmologists in the country who have had the opportunity 
to treat a large number of patients. My own experience has not been 
extensive, but the results have been encouraging. Even though most 
ophthalmologists cannot obtain the drugs at present, it is interesting to 
speculate on the theories of how they act and to be cognizant of their 


limitations 


\ number of steroids in the adrenal cortex are known to have a 
pronounced effect on the body metabolism. ne in particular, cortisone 
(Kendall's compound E, or 17-hydroxy-11-dehydrocorticosterone ), not 
only regulates the intermediary metabolism of proteins, fat and carbo- 
hydrates but also exerts a control on the bloodforming tissues of the 
body.*” Apparently, these steroids can be released by the adrenal cortex 
by the action of the adrenocorticotropic hormone of the pituitary 


(ACTH }, so that either the steroid itself or its activating hormone may 
produce similar results. The ACTH, however, may cause excessive 
hyperplasia of the adrenal cortex, and thus other physiological effects 
may occur, such as the androgenic effect leading to excessive masculiniza- 
tion, if therapy is long continued. The use of cortisone, on the other 


hand, may cause an atrophy of the adrenal cortex.** 


Other complications resulting from therapy may be noted: 


1. Water retention is common, resulting in pitting edema and gain 
in weight. A low salt diet should therefore be used to combat this 


tendency. Hypertensive cardiovascular disease may be aggravated 


24. Hench, P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F Effects 
of Cortisone Acetate and Pituitary ACTH on Rheumatoid Arthritis, Rheumati 


Fever, and Certain Other Conditions 4 Study in Clinical Physiology, Arch. Int 
Med. 88:545 (April) 1950 
25. Sprague, R. G., and others Observations on Physiological Effects of 


Cortisone and ACTH in Man, Arch Int. Med 88:199 (Feb) 1950 
2%. Thorn, G. W., and others Medical Progress The Clinical Usefulness of 
ACTH and Cortisone, New England 1. Med. 242:783, 1956 
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2. Euphoria or mental depression is frequently noticed, especially 


the former 

3. Elevation of the blood pressure has occurred in some cases, espe 
cially with ACTH 

4+. Transient glycosuria is not infrequent. At present the drugs 
appear to be contraindicated in diabetes 

5. Retardation of wound healing has been noted. Therefore no 
ocular surgery should be performed while the patient is under treatment 

Reports have been accumulating of the favorable action of cortisone 
and ACTH in the treatment of uveitis and other ocular inflammations.*’ 
rhe reason for this beneficial effect is not fully understood, It has been 
suggested by Thorn that adrenal steroids may block the hypersensitivity 
of body cells to bacterial and nonbacterial substances. It is known that 
when they are administered certain fundamental changes take place 
1. There occurs a characteristic hematological response, consisting of a 
decrease in the lymphocytes and eosinophils. 2. The blood glucose level 
rises. 3. There is an increased output of uric acid, Only recently Potts, 
Johnson and Goodman * have called attention to the similarity of the 


response in cases of uveitis treated with intravenous injection of typhoid 


vaccine. In 16 intravenous administrations of typhoid vaccine they 
found without exception the same response as that following ACTH 
therapy. They inferred that the good results of intravenous administra- 
tion of typhoid vaccine are probably due to the stimulation of the adrenal 
cortex to produce cortisone, through stress reactions acting on the 
pituitary gland 

CONCLUSIONS 


rhe past 15 years have brought forth a tremendous advance in the 
treatment of ocular infections. Those of us who are old enough can 
look back with no regret on the days when the nurseries were filled 
with cases of ophthalmia neonatorum and the wards crowded with cases 
of infected corneal ulcers and trachoma, Those days, fortunately, are 
behind us. We ophthalmologists have in our hands the means of con- 
trolling many diseases formerly fatal to vision, but we must be able to 
use them to their best advantage. The future is also bright. Startling 


27. Gordon, D. M., and McLean, J. M Effects of ACTH Therapy in 
Ophthalmological Conditions, J. A. M. A. 2142:1271 (April 22) 1950. Olson, J. A., 
and others: Effect of ACTH on Certain Inflammatory Diseases of the Fye, ibid 
142:1271 (April 22) 1950 

28. Potts, J.; Johnson, L. V.; Orchen, M., and Goodman, D.: Protein Trans- 
port in Ocular Structures, read before a Mid-Century Conference on Progress, 
National Society for the Prevention of Blindness and the Pan-American Associa 
tion of Ophthalmology, Miami Beach, Fla.. March 26-31, 1950, to be published 
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new discoveries seem to indicate that many other resistant ocular diseases 
may be successfully controlled. But a word of warning should be 


spoken The new drugs that will be made available to us may be 


bkened to atomic energy Chey are extremely powerful and capable of 


causing great damage unless we are cognizant of their potentialities and 
knew how to employ them judiciously It will take some time before 
the mechanism of their therapeutic action is understood and the dosage 
regulated so that important endocrine functions are not thrown too far 
mit of balance. Let us not make the mistake of wishfully thinking that 
all disease will succumb to these hormones and prescribe them indis 


riminately, without due appreciation ot what we mav he doing 
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FACTORS INFLUENCING THE POSTOPERATIVE RESULTS IN 
CONCOMITANT CONVERGENT STRABISMUS 


JOHN H. DUNNINGTON, MD 
ANO 
ELLEN F. REGAN, MD. 
NEW YORK 


I' IS UNDERSTANDABLE that the results of the surgical treat- 
ment of concomitant convergent trabismus are variable, for, as 
pointed out by Lancaster,’ “Operation is a vicarious remedy. It does 
not cure by removing the cause but by substituting a different set of 
conditions with which the physiologic mechanism must work.” Being in 
complete accord with this statement, we thought that an evaluation of 
end results could best be accomplished by an analysis of 79 cases of 
surgically treated concomitant convergent strabismus. All the patients in 
this series have been followed for at least seven years since operation, 
for it was felt that any shorter period was inadequate for an accurate 
determination of the final outcome. Since the number of cases is too 
smal] to permit statistical analysis, percentages are given only when 
they are of real significance. We shall point out some important steps 
in the preoperative examination and endeavor to show how improper 
diagnosis and treatment may influence the ultimate result 


PREOPERATIVE FACTORS 


Refractive Error-Foremost in importance is knowledge of the 
refractive error under complete cycloplegia. A good general rule is that 
the higher the hypermetropia, the more conservative should be the 
surgical treatment. This ts particularly true of the esotropias, in which 
there is a hypermetropia of 4D. or more, for even though the use of 
lenses does not immediately remove the entire deviation these imbal- 


ances gradually tend to decrease in amount and often disappear under 


From the Institute of Ophthalmology of Presbyterian Hospital, and the Depart- 
ment of Ophthalmology of Columbia University College of Physicians and Surgeons. 

The material in this paper was presented at an instructional course at the 
Fifty-Fifth Annual Session of the American Academy of Ophthalmology and 
Otolaryngology, Chicago, Oct. 9, 1950 

1. Lancaster, W. B., in The Eye and Its Diseases, edited by C. Berens, Phila- 
lelphia, W. B. Saunders Company, 1949, p. 966 
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conservative treatment. If operation is to be considered at all, it should 
he designed to remove only that portion of the squint not corrected by 
the prolonged use of lenses. Any surgical procedure in these cases is 
likely to be followed by a subsequent divergence. (#f the 79 patients 
operated on for concomitant convergent strabismus and followed after 
operation tor over seven years, only seven had more than 4D. of 
hypermetropia 


Phe salient features of one such case history are of interest 


lan. 18, 1936: E. G., aged 5 years, had had inward deviation of the left eve since 


the age of | year. Vision was 20/30 in the right eve and 3/200 in the left eve 


ST measured 10 and LHT, 54, reaching 3) with the eves up and right 
ST’ was 25 Lateral deviation was reduced by glasses to ST 54 and ST’ 15 
aml there was no evidence of spasmodic inshoot when she was wearing lenses 


Refraction with atropine cycloplegia was as follows 
R. FE + 4.50 sph + 0.75 cyl, axis %; vision 20/30 
+ 5.00 sph 3.2 200) 


5 cyl, axis W; vision 2 
Vision in the left eye after three months of constant occlusion was 20/40 
March 31, 1937: Operation consisted of 4 mm. of recession of the medial rectus 


inascle and myectomy of the inferior oblique muscle of the left eve 


Sept. 27, 1937 XT measured 10A, and XT’, 5 Vision in the left eve 
was 20/100 
April 5, 1944. X T and X T° measured 40 Refraction was as follows 
R. E + O.S0 sph + 0.50 cyl, axis 90; vision 20/20 
L. E 0.75 sph. + 1.00 cyl, axis 90; vision 20/100 


Operation consisted of 4 mm. resection and reattachment of the medial rectus 
muscle combined with 3 mm. recession of the lateral rectus muscle of the left eve 
March 22, 1945: »« T and « T’ measured 204A. There was no convergence. 
Reoperation was advised 


\n analysis of this case illustrates the danger of subsequent outward 
deviation when only a relatively small operative procedure is carried out 
in the presence of high hypermetropia. It also shows the necessity for 
a lengthy period of observation. At the end of six months the result 
was satisfactory, but soon thereafter the outward deviation made its 
appearance and steadily increased in amount for seven years, at which 
time a secondary operation was performed. The change in the refractive 
error may have been a factor in this development ; but the original good 
position of the eyes when wearing glasses, the amblyopia and the 
poor convergence should have been warnings against operative inter- 
vention 
Visual 


rection of a monocular convergent strabismus with poor vision in the 


Acutty For many vears it has been taught that the cor- 
deviating eye is an uncertain procedure It is believed that many of 
these eves subsequently turn out. Our studies indicate the truth of 


these statements, particularly when the operative procedure has been 


such as to destroy the ability to converge. In this series every effort was 
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made to secure the best possible vision in the squinting eye before 
proceeding with surgical correction. The results in 15 cases of 
monocular squint are evidence of the value of adequate occlusion. In 
eight of these 15 cases vision of 20/50 or better was maintained for 
more than seven years. In seven of these eight cases a satisfactory 
result was obtained, whereas in only one of the seven cases in which 
the vision did not improve did the eyes remain straight. Further- 
more, in 10 of 13 cases of alternating squint the surgical treatment 
was successful. These figures are in sharp contrast to the results 
obtained in cases with poor vision in the squinting eye. In only 40 
per cent of the latter was parallelism maintained at the end of seven 
years, 

Deviation.-One of the most important considerations in the selection 
of the proper operative procedure is the amount of deviation present. 
The manner in which this is measured varies with the surgeon. We, 
personally, use prismatic measurements and feel that we can determine 
it with greater accuracy by this method than by any other. Regardless 
of how the amount of deviation is determined, it is agreed that it is 
important to know its variability in different directions of gaze and at 
different distances. While it is true that information gathered from 
such measurements is of inestimable value, it must be remembered that 
many other factors have to be considered before a proper operative 
selection can be made. For this reason, any attempt to reduce the 
surgical procedures to a mathematical equation based on measurements 
alone is destined to fail. 

Fixing Eye.—-The importance of determining the fixing eye has 
received scant attention. In true monocular deviations the fixing cye 
is obvious, but in the group of alternating squints it is more confusing. 
Indiscriminate fixation is rare, and most persons with so-called alter 
nating strabismus have a definite preference for one eye in some 
particular direction of gaze. Roughly, these squints may be divided 
into the following groups: (1) indiscriminate fixation; (2) homonymous 
fixation; (3) heteronymous fixation. 

In the so-called homonymous fixation the right eye is used on look- 
ing to the right and the left eye on looking to the left, whereas in the 
heteronymous type fixation is reversed. In our opinion, this subdivision, 
combined with knowledge of the near point of convergence, is of value 


in helping to select the correct operative procedure. Thus, persons 
with homonymous fixation generally have some spasm of convergence 


and respond well to bilateral recession. In contrast, patients with 
heteronymous fixation usually do not show any overaction of con- 
vergence but often have some limitation of outward motility. These 
patients tend to do better when the external rectus muscles are resected. 
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Near Point of Convergence.—Determination of the near point of 
convergence is conceded to be of value in helping to select the correct 
operative procedure, but it is important to reiterate the usefulness of this 
test. The present trend in muscle surgery is toward recession of the 
medial rectus for nearly every type of concomitant convergent strabismus 


There is no doubt that the bilateral recession is a definite part of the 


ophthalmic surgeon's armamentarium, especially in infants with a high 
deyree of squint; but the importance of a careful determination of the 
convergence near point before operation cannot be emphasized too 


tor 


strongly \ll have seen cases in which the operative result is 
distance but, because of poor convergence or absence of convergence 


an outward deviation occurs at closer ranges. This ts most frequently 


the result of an indiscrimmate or excessive recession performed im a 


case m which spasm or overaction of convergence was not a tactor 
Kotations In addition to the measurement of the deviation, the 
fixing eye, the near point of convergence and the other factors already 


enumerated, the behavior of the eves in the different directions of 


gaze, first with one eye fixing and then with the other, should be 
noted. This simple test affords valuable infurmation, which serves to 
complete the picture. It is important to remember that limitation of 
motion in any particular direction of gaze can be due either to paresis 
or weakness of the particular muscle or to contracture or fibrosis of tts 
direct antagonist. For example, after fracture of the floor of the orbit, 
there is often an apparent paralysis of the superior rectus, which in 
reality is due to the globe's being held down by adhesions around the 
inferior rectus muscle 


Vertical Deviations.—-For many years there has been discussion on 


the importance of small vertical deviations in the presence of such 
greater lateral imbalances. White and Brown? have urged the cor- 
rection of the vertical component before proceeding with any operation 
on the horizontal element. In contrast to this view, Burtan,* Prangen,* 
Post * and others feel that these smaller vertical deviations can usually be 


ignored and that the imtial operative procedure should be designed to 
remove the greater lateral squint. Within recent vears it has been our 
policy to follow the latter suggestions. Having tried both approaches, 


2. White, }. W., and Brown, H. W Occurrence of Vertical Anomalies Asso 
ciated with Convergent and Divergent Anomalies, Arch. Ophth. 21:999 (Tune) 
19.30 


3. Burian, H Surgery of Extraccular Muscles, Am. |. Ophth. 38:380 
(March) ; 577 (April) 1950 

4. Prangen, A. deH Some Observations on the Surgical Treatment of the 
Extra Ocular Muscles, Tr. Am. Ophth. Soc, 44:251, 1947 


5. Post. L. 7 Suggestions for the Surgical Management of Strabismus, Am 
Ophth. 32:345, 1949 
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we believe that in general it is more satisfactory to remove the lateral 
component first and then, if necessary, correct the residual vertical 
deviation. © the present series of cases of convergent strabismus, a 
vertical component was present in approximately 50 per cent (44 of the 
79). The postoperative results in the latter did not differ materially 


from those in which no vertical ivbalance was demonstrable, In some 
instances, after operation on the zontal deviation, the vertical com- 
ponent remained unchanged, with subsequent development of any 


lateral imbalance. Ii only monoculas vision can be expected, it has 
heen our policy to ignore the vertical element unless it is sufficient to be 
of cosmetic importance. If one has reason to hope for bmocular vision 
and the vertical deviation is small in amount, we believe that the imitial 
operative procedure should be confined to the lateral deviation. On the 
other hand, if both lateral and vertical deviations are considerable in 
amount, we have often removed them simultaneously 

Retinal Correspondence.—Abnormal retinal correspondence was 
found by Adler and Jackson * in 64 per cent of the cases of convergent 
squint that they followed. Travers’ found the condition in 50 to 60 
per cent of all cases of squint, and Deborah Dicke * reports abnormal 
retinal correspondence in 71 per cent of cases. However, as pointed out 
by Prangen,* and more recently by Burian * and Travers,’* the presence 
or absence of abnormal retinal correspondence has little effect on the 
surgical result Travers does not believe that abnormal retinal 
correspondence will force the eyes back to their preoperative position, 
nor does he think that fusion is necessarily a restraining force. He 
states that abnormal retinal correspondence is nearly always present in 
cases of squint of more than 20 degrees and believes that operation is 
the only treatment which will alter this condition. According to this 
author, surgical correction should be made before the age of 3 years if 
me wishes normal retinal correspondence to develop. Bressler’ found 
normal postoperative retinal correspondence in 8 per cent of cases 
showing abnormal retinal correspondence before operation. Hicks and 


6. Adler, F. H., and Jackson, F. E.: Correlations Between Sensory and Motor 
Disturbance in Convergent Squint, Arch. Ophth. 38:289 (Sept.) 1947 

7. Travers, T. a’B.: The Comparisons Between the Visual Results Obtained 
by Various Methods Employed for the Treatment of Concomitant Strabismus, 
London, George Pulman & Sons, Ltd. 1936, p. 34 

8. Dicke, D Abnormal Retinal Correspondence, Am, J. Ophth, 28:585 
(May) 1942 

9. Burian, H Strabismus: Review of the Literature, Arch. Ophth, 44:146 
(July) 1950 

10. Travers, T. a'B.: The Practical Importance of Abnormal Retinal Corre- 
spondence, Tr. Am. Acad. Ophth. 54:561, 1950 

11. Bressler, J. L.: Treatment of Strabismus, Arch. Ophth. 16:433 (Sept.) 1936 
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Hosford ** reported that in 66 per cent of 24 cases studied fusion 
developed after operation. Therefore, it is generally agreed that normal 
retinal correspondence may develop spontaneously after operation 

It was not possible to test retinal correspondence and fusion in all 
the 79 cases of convergent strabismus. However, fusion of some degree 
was present after operation in at least 25 per cent of them. The presence 
or absence of fusion apparently made little difference in the final position 
of the eyes. Even though our cases were not studied primarily from 
this point of view, our experience tends to support Burian'’s* and 
Travers’ views, In a few instances abnormal retinal correspondence 
was observed to change spontaneously to normal retinal correspondence 
after operation. We believe, therefore, that the development of normal 
retinal correspondence and of fusion is aided by proper alinement of 
the eves, sonetimes being the consequence rather than the cause of a 
good surgical result 

Orthoptics.- A much discussed question is the role of orthoptic train 
ing, both before and after operation. Judging from the literature, it is 
an aid in stabilizing the results of surgical correction. Bressler,"' in 
1936, reported that 81 per cent of his patients developed fusion and 56 
per cent straight eves if preoperative and postoperative orthoptic 
exercises were combined with surgical treatment. Good results have 
also been reported by Berens, Elliot and Sobacke “ ; Lordan **; Faulkner, 
Seully and Carter,’ and others. A few authors have found postopera 
tive orthoptic exercises of little help. Thus, Duthie '* believes that 
while postoperative orthoptic exercises do not help residual deviations 
of 5 to 10 degrees, the establishment of fusion before operation decreases 
the risk of secondary divergence. The latter view is also stressed by 
Post.’ Prangen* states that one should avoid exercises in the case of 
adults with postoperative diplopia and persistent inability to fuse. We 
firmly believe that defective fusion is more troublesome than absence of 
fusion. Such a patient is in constant conflict between suppression and 
binocular vision, and this often makes him most unhappy. As we see 
it today, many men expect orthoptic training to do the impossible 


t 


First, they look for it to cure the nonaccommodative type of squint: 


12. Hicks, A. M., and Hosford, G. N.: Orthoptic Treatment of Squint, Arch 
Ophth. 18:1026 (June) 1935 

13. Berens, C.; Elliot, A. J., ard Sohacke, | Orthoptic Treatment and the 
Surgical Correction of Strabismus, Am. |. Ophth. 24:1418, 1941 

14. Lordan, I. P Orthoptic and Surgical Management of Strabismus, Arch 
Ophth. 12:843 ( Dec.) 1934 

15. Faulkner, S. H.; Scully, E., and Carter, FE. E.: Operation on 100 Cases of 
Convergent Concomitant Squint, Brit. ]. Ophth. 38:403, 1944 


16. Duthie, O. M.: Operative Impressions in Orthoptic Training, Brit. Orthop 
tic J. 8:28, 1939 
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then they expect the orthoptic technician to correct a residual deviation 
(either overcorrection or undercorrection) which is directly the result 
of injudicious surgical correction. To us, the role of orthoptics is that 
of an adjuvant, but no more. It can be of assistance if employed with 
a modicum of common sense; if not, it is capable of doing much harm. 


SURGICAL FACTORS 


Having reviewed the preoperative findings which we consider 
necessary for selection of the correct surgical procedure, it is proper that 
we discuss causes of failure. 

There are two factors in surgical technic to which operative failures 
are usually attributed, viz., slipping sutures and excessive adhesions 
\s far as we have been able to tell, poor results have not occurred from 
shipping sutures, Although Onfray and St. Martin '' believe this slip- 
ping is the most frequent cause of a poor result after an advancement, 
the experimental findings of Carroll and Blake * and of Chouke ™ are 
not in accord with this view. These men found considerable foreign body 
reaction and exudate around the suture material within 48 hours, and 
at the end of three to four days a large amount of fibroblastic infiltra- 
hon was present in these areas. It is our belief, therefore, that if the 
muscle is in proper position at the close of the operation no fear need 
be entertained about subsequent slipping of the sutures. Nor can we 
agree with Gifford ** that postoperative rotation of the eves may be 
responsible for an apparent change in the position of reinsertion. It 
is true that occasionally on reexposure of a receded muscle we find it 
reattached at its original site. This we think is the result of faulty 
technic at the time of the first operation. In these cases the surgeon 
had inadvertently placed the sutures too far posteriorly in the muscle, 
thus allowing the free end of the tendon to reattach itself at the original 
site 

In our experience, the most frequent factor in surgical technic that 
leads to a poor result is postoperative adhesions. These may result in 
overcorrection or in undercorrection. As Gifford ** has pointed out, on 
performing a secondary operation, one often finds extensive adhesions 


about muscles on which operation has previonsly been performed 
These sometimes extend well behind the equator. Here, increased 


17. Onfray, and St. Martin, cited by Dejean, C.: Le réglage de Vopération du 
strabisme, Arch. d’opht. 6:1, 1946 

18. Carroll, F. D., and Blake, EF. M.: Repair Following Operations on Extra 
Ocular Muscles: Histologic Obervations, Arch. Ophth. 8:711 (Nov.) 1932 

19. Chouke, K. S.: Repair Following Tucking Operations on the Extraocular 
Muscles, Am. J. Ophth. 28:50 (Jan.) 1945 


20. Gifford, S. R.: Position of Muscles After Operation for Strabismus, Arch 
Ophth. 27:443 (March) 1942. 
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trauma and excessive bleeding seem to be the most important causative 
factors. The presence of such adhesions can usually be elicited by passive 
rotation of the globe with forceps. Resistance to this maneuver ts proof 
positive of their existence 


SECONDARY OPERATIONS 


It has already been seen that either an overcorrection or an under- 
correction can result from the mmproper selection of the original pro 
cedure. While this is probably the commonest reason for failure, poor 
results do occur from other causes. Cvercorrection may also be due to 
(1) too extensive an operation, or (2) postoperative adhesions. Ii 
shortening of a rectus muscle has been combined with a recession of tts 


direct antagonist, limitation of motility in the field of action of the 


receded muscle may be due to any, or all, of the following causes: (1) 


watrical tissue around the shortened muscle, mechanically preventing 


free motihty in the opposite fields; (2) nonfunction of the receded 


muscle because its msertion has been placed too far posteriorly, and (3) 


idhesions ~around the receded muscle, interfering with its action 


Chereiore, in operation in a case of overcorrection no rule-of-thumb pro 


cedure can be used. It is necessary to determine by exposure of bot! 
the muscles previously operated on which of these conditions prevail and 
to proceed accordingly. In our experience, an operation to correct an 
wereorrection has to be more extensive than the original one. Many of 


these secondary operations result m little or no improvement unless 


particular attention os directed toward the above-named factors lo 


ywwercorrect a secondary diveryence is unusual. In 13 such cases included 


in this series it did not occur a single time, whereas in six of these 13 cases 


the second operation did not entirely remove the outward deviation 


Ihe problem of treating an undercorrection is somewhat different 


The two factors involved are (1) madequate primary operation and (2) 


idhesions, Ii the surgeon can exclude the presence of adhesions, which, 


is wlread stated, can be done by employing passive rotation and 


inspection of the previous operative sites, he can be reasonably sure that 


the first procedure was insufficient. However, having decided this 
point, he should proceed most cautiously, because secondary resections 
und recessions appear to produce much more correction than do these 
operations when used as the primary procedure. The reason for this 
is not clear, but we suspect that the presence of adhesions and the weak 
ening of the convergence power are the chet factors. Especially in 
yperations amned at correcting a residual deviation of 15 \ or less, 
extreme caution has to be exercised, and particular attention must be 
given to the near pom of convergence tH one is to avoid i distressing 


overcorrection. Of 24 cases in which the initial operation resulted in an 


undercorrection, the secondary procedure produced an overcorrection in 
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10. In eight of these 24 cases the secondary procedure was entirely 
successful, whereas in six some undercorrection remained. In view of 
these results, it would seem logical to argue not only that the initial pro- 
cedure should be adequate but also that even greater care should 
be exercised in removing these residual undercorrections. 


SUMMARY 


lhe over-all statistics in this series of 79 cases of concomitant con- 
vergent strabismus at least seven years after operation were as follows: 


No. of Cases 
Deviation less than 10A 44 (56%) 
Outward deviation more than 10/ 16 (20%) 


lnward deviation more than 10/ 19 (24%) j 


This period of postoperative observation was selected because it was felt 
that with any shorter one the results would be misleading. The criteria 
used in determining the type of result obtained were prismatic measure 
ments of the residual deviations. Patients presenting less than 10 


DD. of either esotropia or exotropia were considered to have a satis 
factory result, whereas for all showing a deviation greater than this 
amount for either distance or near the result was classified as unsuccess 
ful. In many cases of a so-called unsuccessful operation the cosmetic 
result was satisfactory to the patient, whereas in others the result was an 
obvious failure. Particular attention is given to the factors which have 
influenced these poor results. Foremost among them is the presence of 
low visual acuity in the squinting eve. [In quite a number of these cases 
the operative result was good for two years or more; then a distressing 
divergence appeared. In almost all of this group the only immediate 
postoperative finding of significance was a remote near point of con- 
vergence The presence of 4D. or more of hypermetropia seemed to 
increase this tendency to secondary divergence. ©mn the basis of this 
study, neither the age of the patient nor the duration of the squint ts 
an important factor in the postoperative result. In our opinion, the 


degree of squint affects only the extent of operative intervention required 


to bring about its removal. Selection of the operative procedure by a 


mathematical formula is unsatisfactory because many factors in addition 
to the degree of deviation have to be considered, Besides the refractive 
error, visual acuity and near point of convergence, the fixing eve and 
the movements of the eyes in the different directions of gaze are 
important preoperative considerations. The presence of abnormal retinal 
correspondence is not a contraindication to operation, nor does its per- 
sistence after operation greatly influence the ultimate position of the eves, 

On the basis on our observations, it seems wiser to defer consideration 
of a small vertical component until the larger lateral one has been 
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removed. Only in those cases in which the vertical element equals or 
exceeds the inward deviation do we feel that its correction should be part 
of the initial procedure. The value of orthopic treatment is still 
undecided, but as a postoperative measure it cannot be expected to do 


more than stabilize the result. Secondary operations were performed 
on 22 of the 79 cases. The impressions gained from a study of these 
cases are (1) that overcorrections demand more radical treatment than 
original deviations, and that (2) undercorrections, particularly if moder 
ate in amount, must be treated most cautiously. Most poor results are 
produced either by injudicious selection or by postoperative adhesions, 
and not by subsequent slipping of the sutures. Firm adhesions occur 
alter excessive trauma at the time of the original operation and are 
most difficult to combat. 
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OPHTHALMOLOGIC FINDINGS IN SPONTANEOUS THROMBOSIS 
OF THE CAROTID ARTERIES 


H. SAUL SUGAR, M.D. 
J. & WEBSTER, M.D. 
ano 
E. S. GURDJIAN, M.D. 
DETROIT 


A HOUGH traumatic or surgical occlusion of one or both common 
carotid arteries or their branches may be asymptomatic, especially 
in young persons, spontaneous thrombosis of these vessels in a subject 
with marked vascular sclerosis is more likely to lead to serious neurologic 
disturbances. Recent experience with three patients having optic nerve 
atrophy accompanying proved spontaneous thrombosis of the carotid 
arteries has prompted this communication 

lhe cause of spontaneous thrombosis of the carotid arteries is gen 
erally considered to be atherosclerosis, The thrombosis is commonly 
associated with sclerosis of the aorta and with aortic aneurysms. How- 
ever, cases have been reported in which the cause of the throrabosis was 
thought to be obliterative syphilitic arteritis, embolism or nonsyphilitic 
arteritis 

The recent reports of Galdston and associates, Wolfe,’ Erickson * 
and Webster, Dolgoff and Gurdjian,* (the last of which included two 
of the present cases) show that advanced atheromatous changes are 
present mm the carotid vessels. Sclerosis of the carotid arteries has been 
found even in young adults 


This study was aided by the Kresge Fund 


From the Departments of Ophthalmology and Neurosurgery, City of Detroit 
Receiving Hospital (Wayne University College of Medicine) 

1. Galdston, M.; Govons, S.; Wortis, S. B.; Steele, J. M., and Taylor, H. K. 
Thrombosis of the Common, Internal and External Carotid Arteries: Report of 
2 Cases with a Review of the Literature, Arch. Int. Med. 67:1162 (June) 1941 

2. Wolfe, H. R. L.: Unexplained Thrombosis of the Internal Carotid Artery, 
Lancet 2:567, 1948 

3. Erickson, S.;: Ober Arteriographie bei Thrombose in der Carotis interna. 
Acta radiol. 24:392, 1943 

4. Webster, J. E.; Dolgoff, S.. and Gurdjian, E. S.- Spontaneous Thrombosis 
of the Carotid Arteries in the Neck: Report of 4 Cases, Arch. Neurol. & Psychiat 
63:942 (June) 1950 
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In 11 cases gathered by Galdston and associates’ the ages varied 
from 23 to 6 years, the average being 47 years. The literature indicates 
an age variation of from 7 to 71 vears. The greatest frequency is found 


between 20 and 60 years, with a rather even distribution throughout this 


period, The sex incidence shows a ratio of 3.5: 1, with males pre 
dominating Involvement of the left carotid artery is 6.5 times as 


frequent as that of the right. a difference attributed by most authors 
to variations im the origin of the two carotid arteries 

The most marked sclerosis in the carotid arteries is found just below 
the point of Infurcation. Keele,” in a study of the pathological changes 
m the carotul vessels, found the carotid sinus to be next im order of 
irequency of imvolvement and the common carotid trunk next, with 
involvement of the external carotid artery rare. He found no involve 
ment of the cervical portion of the internal carotid artery, but Dow 
and Saphir’ noted appreciable changes in the internal carotid artery 
in its course through the carotid canal and the cavernous sinus. The 
same degree of sclerosis was usually present in the aortic arch and 
tifurcations of the mnominate and common iliac arteries as in the 
carotid sinus and the upper end of the common carotid artery in 
Kee le 5 stuches 

Whether the thrombosis is ascending from the atheromatous cirotid 
complex or descending from terminal branches in the brain has not been 
established with certainty Although the former is reasonable, the latter 


is quite possible, as was demonstrated in one case within our experience 


W. ¢ a white man aged 41, was admitted to Grace Hospital, with complaints 
of weakness of the maht side of the body, headache and visual disturhanc« Six 
lays hefore acimissson be Hapsed at work, becoming unconscious, On recovering 
he noted right hemiplegia wit Aphiasia nalulity t see ft t 
(sradual mproverment followed im motor am! speech but not im visitor This 
epiwxle was similar to three previous ones, the first of which occurred tw years 
prior to his admission. It consisted of sudden paralysis with aphasia, but without 


any visual disturbance. The patient was hospitalized. Improvement was rapid, The 


ther two epiaxles were transient and did not require hospitalization. The 


1 patient 
was able to comtyme at his work 

Studies made at the treme of the first episode did not reveal hypertensive vascular 
disease An electroencephalogram showed disorganized high voltage 7 per second 
waves in all areas on the left side. There were no ophthalmic abnormalities. An 
angiogram revealed failure of filling of the carotid branches, the carotid siphon 
hemg clearly visualized (fig. 1.4) 


Studies repeated two years later during the secorl, and present, hospitalization 


showed recurrent hemiparesis with signs referable to the pyramidal tract. A right 


5. Keele. ¢ \ Pathological Changes in the Carotid Sinus and Their Rela 
tionship to Hypertension, Quart. I. Med. 2:213, 1933 
Dow, DR The Inetdence of Arteriosclerosis in the Arteries of the Body 
Brit. M. J. 8: 142, 1925 
Saplur, © Serpentine Aneurysm of the Internal Carotid Artery with 
Resulting Fneephalomalacia and Cerebral Hemorrhage. Ari Path 20:34 (Tulw) 
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homonymous bemianopsia had been added. Laboratory studies showed no other 
alterations. Most significant, hewewer, was the change found in the angiogram 
taken at this time. The carotid artery could be visualized only several centimeters 
beyond the bifurcation (fig. 18). It was beliewed that the occlusive process had 
progressed from the smaller carotid branches to the cervical portion of the arter’ 


as a descending thrombosis 


Phe symptoms of thrombosis of one or more carotid arteries are 
varied. Premonitory headaches, vertigo, hemiparesis, hemiparesthesia 
and speech defects may occur. Gross neurological changes appear 
Temporary blindness, attributable to vasospasm, is not infrequent, The 


pupil on the side of the thrombosis may be transiently miotic. Nystag 


Fig. 1 CW. ¢ Obstruction of the middle cerebral artery (4), followed by 
proximal thrombosis of the cervical portion of the internal carotid artery (B) 


mus may be found. Transient diplopia has been reported. Thrombosis 
of a central retinal artery, leading to optic nerve atrophy, may occur 
Webster, Dolgotf and Gurdjian* classified cases of carotid thrombosis 
according to symptoms under four types (1) an explosive form, 
simulating the usual cerebrovascular accident; (2) a slowly progressive 
type; (3) thrombosis with visual symptoms, and (4) a form without 
signs or symptoms. In this paper we are particularly concerned with 
the third group 


The diagnosis of thrombosis of the carotid artery may be suspected 


when the arterial pulsation is diminished or absent. It can be confirmed 
by angiograms and by surgical exploration 
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Transient or intermittent diminution or loss of vision has been 
reported by Marinesco and Kreindler,* Kussmaul* and Harbitz.'° This 
visual Joss may be attributable to vasospasm. It is interesting that this 
symptom persisted for two days in the case reported by Marinesco and 
Kreindler without permanent visual loss 

Gradual visual diminution with subsequent partial optic nerve 
atrophy occurred in a case described by Raeder,"' similar to one of the 
cases presented here. Most commonly there is sudden unilateral blind 
ness with subsequent complete atrophy of the optic nerve. The first 
case of this type was reported by Penzoldt * in 1881. Abrupt unilateral 
blindness was followed by optic nerve atrophy and hemiplegia. Subse- 
quent autopsy revealed thrombosis of the right common and internal 
carotid arteries with a large area of softening in the right cerebral 
hemisphere. Kussmaul’; Hunt"; Guthrie and Mayou,'* and Fgas 
Moniz, Almeida Lima and de Lacerda" reported other cases of uni 
lateral optic nerve atrophy 


REPORT 


OF CASES 


Cast L-—F. L. L., a white man aged 24, a laborer, was admitted to the Veterans 
\dministration Hospital, Dearborn, Mich. on Sept. 9, 1948, with paralysis of the 
left arm and leg, blindness in the right eye and impairment of memory, al! of 
approximately tour months’ duration. He stated that he had been im good health 
until the morning of May 15, 1948, when he awoke and found that he was unable to 
use his left arm and leg. At the same time he had severe frontal headache, which 
persisted almost six weeks. With the inability to use the left upper and lower 
extremities, he noted duminshed sensation in these limbs, nmpairment of memory and 
confusion, During the ensuing weeks he was seen by several physicians and was 
informed that he had had a “stroke.” Early in the course of his illness he became 
aware ot visual mnpairment while reading and was subsequently informed by a 
physician that he was “blind in the right eye.” He gradually acquired restricted 


power with spasticity in the left upper and lower extremities 


& Marinesco, G., and Kreindler, A 


feux carotules primitives: Acces épileptiques: considérations sur le réle des sinus 


Oblitération progressive et complete des 


arotuitens dans la pathogénie de laccés épileptique, Presse méd. 44:833, 1936 


9 Kusemaul, A Zwei Falle von spontaner, allenaliger Verschliessung grosser 
Halsarterienstamme, Deutsche Klin. $@:461 and 473, 1872 
10. Harbitz, tilateral Carotid Arteritis, Arch. Path. 2:499. 1926 


Il. Raeder, J. G.; Ein Fall von symmetrischer Karotisaffektion mit praseniler 
Katarakt und “Glaukom” sowie Gesichtsatrophie, Klin. Monatsbl. f, Augenh 
78:63, 1927 

12. Penzoldt, f Ober Thrombose (autochthone oder embolische) der Carotis, 
Arch. klin. Med. 28:80, 1880-188) 

13. Hunt, R The Role of the Carotid Arteries in the Causation of Vascular 
Lesions of the Brain, with Remarks on Certain Special Features of the Symptoma- 
tology, Am. I. M. Se. 247:704, 1914 

14, Guthrie, L. G. and Mayou, S Right Hemiplegia and Atrophy « 
Optic Nerve, Proce. Roy. Soe. Med. 9: 180, 1907-1908 

15. Egas Moniz; Almeida Lima, and de Lacerda, R Hémiplégies par thrombose 
de la carotide interne, Presse méd. 4§:977, 1937 
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The patient walked with a typical spastic hemiplegic gait. Confirmatory signs 
referable to the pyramidal tract were present on the leit side of the body. There was 
absence of pulsations in the right carotid and temporal arteries. The blood pressure 
was 90 mm. systolic and 68 mm. diastolic in each upper extremity. Inspection of the 
right fundus revealed a pale disk with distinct margins. The arteries and veins 
were uniformly narrowed. The left fundus was normal. Visual acuity was nil in 
the right eye and 20/20 in the left eve, with a left hemianoptic defect. Audiometric 
examination revealed 5 per cent less of hearing in the right ear. Sensation was 
diminished in all modalities on the paralyzed side. A Wechsler-Bellevue intelligence 
test showed 13.7 per cent mental deterioration, and the findings on psychometric 
examination were “highly suggestive of an organic disturbance in the brain.” The 
results of all laboratory tests, as well as the roentgenograms and the electrocardio- 
gram, were normal. The spina! fluid was normal except for a protein content of 
57 mg. per 100 cc 


Fig. 2 (case 1).—Cross section of the bifurcation of the common carotid artery 
into its internal and external branches. Note the completely organized thrombosis. 


The right common carotid artery was exposed, as well as the internal and 
external branches. The vessels were of normal size. The internal jugular vein was 
also normal in size, The common carotid artery did not pulsate and had the 
consistency of rubber. An 18 gage needle introduced into the common carotid 


artery did not yield blood, nor could saline solution be introduced into the vessel 
This abnormality was present in both the internal and the external branch of the 


common carotid artery 

The patient was readmitted to the hospital on Feb. 7, 1949, because of an episode 
of syncope associated with “shaking,” in the course of which he had bitten his 
tongue 

An electroencephalogram at this time revealed focal voltage suppression in the 
right occipital area. There was no associated delta activity. On March 18, the 
right side of the neck was reexplored, and a segment of common carotid artery, 
including the bifurcation and short segments of the external and internal branches, 
was removed. Microscopic examination revealed thrombosis of the common, 
internal and external carotid arteries (fig. 2) 
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Fig. 3 (case 2).—Photographs (copied from kodachromes*) of the normal 


right disk (.4) and the atrophic left disk (A). The arrows point to the zone of 
greatest pallor of the nerve trasue 
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Fig. 4 (Coase 2) 
object on Dec. 8, 


Visual field of the leit eye taken with the 5/330 white test 
1948 in a case of partial optic nerve atrophy associated with 
thrombosis of the carotid artery. Vision in this eye was 20/25 with correction 


Fig. 5 (case 2).—Photomicrograph showing the organized thrombosis of the 
common carotid artery. The vessel wall shows atherosclerotic changes 
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Case 2-—. B., a Negro aged 63, was admitted to the City of Detroit Receiving 
Hospital on Dee, |, 1948, with the complaint of blurring of vision, which had 
hecome progressively worse during the previous four months. The blurring was 
greater in the right eye. He had also noted twitching of the left side of the face for 
approximately four months. His past history indicated that he had had hypertensive 
vascular disease for 15 years, with several episodes of mild cardiac decompensation. 
He had formerly been employed as a Pullman porter 

The patient was obese, weighing approximately 250 pounds (113.4 Kg.). There 
was twitching of the muscles about the left eye and cheek with increased pigmenta- 
tion of that side of the face. The right optic disk was normal in color, with normal 
cupping (fig. 3.4). The veins were dilated, the artery-vein ratio being 2:3, with 
slight arteriovenous compression. No hemorrhages were noted. The macular area 
exhibited granular changes. The left optic disk was pale, with a moderate degree 
of cupping (fig. 38). The vessels, retina and macula were similar to those in the 
right eye. The right eye revealed normal peripheral fields with some enlargement 
of the blindspot. The left eve showed definite loss of most of the inferior field with 
contraction of the superior field (fig. 4). There was absence of the pulsations of 
the carotid artery in the left side of the neck. An electrocardiogram revealed sinus 
rhythm with left axis deviation and damage to the left ventricle. Roentgenologic 
studies of the chest showed considerable hypertrophy of the left ventricle. All other 
laboratory findings were normal. The electroencephalogram was essentially normal 

Exposure of the carotid artery and its component branches was made with the 
patient under general anesthesia. The jugular vein was observed to be enlarged 
to twice its normal size. The common carotid artery was firm and nonpulsatile 
throughout its extent, the vessel having been well exposed through its course in 
the neck. The thrombosed branches of the artery were likewise exposed and pal- 
pated as far as possible to the base of the skull. A needle inserted into the vessels 
showed no evidence of returning biood. A section of the artery 2 cm. in length was 
excised, and the ends of the artery were Jigated. Microscopic examination showed 
pronounced atheromatous changes with organized thrombus occluding the lumen 
(fig. 5) 


Cast 3.—J. D. 1, a Negro aged 26, was admitted to the City of Detroit Receiv- 
ing Hospital on Nov. 2, 1949, with a history of having been in relatively good 
health until four weeks prior to admission, when he had abdominal pain and 
vomiting. One day prior to admission he had a “falling out” spell, with a burning 
serisation in the left side of his face He gave no histery of injury or previous 
vascular disturbances 

Examination revealed complete left hemiplegia and hemianesthesia with involve- 
ment of the filth, seventh, eighth, ninth, tenth, eleventh and twelfth cranial nerves 
on the left and partial paralysis of the third nerve on the right. One dav after 
admission, there developed thrombosis of the right central retinal artery with ptosis 
of the right upper eyelid. The blood pressure was 120/60. A diagnosis of thrombosis 
of the right common carotid artery was made 

An angiogram showed thrombosis of the right internal carotid artery just 
distal to the bifurcation. An electroencephalogram revealed pronounced voltage 
suppression in the right frontal and motor area with delta waves of moderate 
voltage from the right frontal pole. The patient's spinal fluid was clear and under 
normal pressure, Serologic reactions of the spinal fluid and blood were normal 

In March 1950, the patient was admitted to the Veterans Administration Hos- 
pital, Dearborn, Mich. Examination showed persisting left hemiplegia, complete 
atrophy of the right optic nerve and narrowing of the arteries in both fundi. the 


last being more marked on the right (fie. 6). The right pupil did not react to direct 
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Fig. 6 (case 3).—Photographs (copied from kodachromes*) of the normal left 
disk (4) and the atrophic right disk (B) 
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stimulation with light. The visual acuity and visual field were unimpaired in the 
left eye. Examination otherwise gave essentially the same results as on the previous 
occasion 

On March 31, 1950, the internal carotid artery was exposed. It was ligated at 
both ite distal and its proximal end and the portion between excised 


COMMENT 


The three cases presented are instances of optic nerve atrophy, two 
complete and one partial, associated with thrombosis of the carotid 
arteries. The optic nerve atrophy in the cases in which there was 
unilateral blindness was due to occlusion of the central artery of the 
retina, In the third case the condition was not associated with any 
disturbance in the central artery. The two types of involvement of the 
optic nerve suggest two entirely different causes-—the first, secondary to 
occlusion of the central artery, being the more obvious. The reasons 
for ocular involvement in these cases may be briefly considered 

It is well known that ligation of the main arterial trunk which 
supplies the eve, the internal carotid artery, does not cause blindness 
i) nonartertosclerotic persons, Obviously, the collateral circulation in 
such eyes is adequate. In persons with arteriosclerosis, the compensa 
tory changes necessary for the development of collateral circulation are 
insuffierent. In addition, it is likely that similar sclerotic changes involve 
the communicating arteries. Slowing of the blood flow also tends to 
favor thrombosis, Occlusion of the central artery may result from 
continuation of the thrombotic process along the main vessel or from 
sclerotic changes within its own walls, aided by the slowing of the 
blood flow 

Partial atrophy of the nerve is not due to any changes in the central 
retinal artery but ts the result of involvement of the nutrient arteries of 
the optic nerve itself Che sclerotic process affecting these vessels, 
together with slowmg of the blood flow, produces a “spotty” involve 
ment of the optic nerve. This accounts for the irregularity of the visual 
held in such cases 

SUM MARY 

Chree cases of optic nerve atrophy, two complete and one incomplete 
associated with thrombosis of the carotid arteries, are presented The 
relation between the sclerotic process and the optic nerve atrophy is 
ihiscussed 
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AMINO ACID COMPOSITION OF TISSUE PROTEINS OF 
THE CORNEA, SCLERA, VITREOUS AND RETINA 


ALEXANDER J. SCHAEFFER, M.D 
AND 
JOHN D. MURRAY 
LOS ANGELES 


HISTORICAL survey of the available information on the hio- 
chenustry of the eye in Krause’s monograph’ shows a slow, 
progressive evolution. This knowledge concerning the proteim chemistry 
of the cornea is relatively poor, and the information of earlier authors 
is of little value, as they are dated prior to the era of the protein chem 


istry opened by Fischer's ester method 


CQuantitatively, the corneal tissue consists chiefly of the substantia 


propria, and, logically, most attention was given to that part. One of 
the earlier investigators, Muller? found that it consists basically of 
collagen. Because of its physical characteristics, the protein reminded 
him of the basic substance of the cartilage, and he called it chondrogen, 
Che investigations of Bruns,? His.* Fubini and Morochowetz * moved 
ona similar plane, until Morner * offered more detinite details. He found 
that the corneal tissue contains mainly collagen, with a smaller quantity 
of mucoid 

The first amino acid analysis of the proteins of the corneal tissues 
was attempted by Jess.‘ This investigator did not isolate the individual 
proteins of the cornea; he made his estimations on the total proteins, 
hydrolyzing the whole tissue. His determination involved three amino 


acids histidine, arginine and lysine. Since these determinations were 


1. Krause, A. | The Biochemistry of the Eye, Monograph no. 2, Wilmer 
Ophthalmological Institute, Johns Hopkins Hospital and University, Baltimore 
johns Hopkins Press, 1934 

2. Cited by Krause.’ 

3. Morner, ©. 7 Untersuchungen der Proteinsubstanzen in den lichtbrechenden 
Medien des Auges: IL, Ztschr. physiol, Chem. 98:213, IIL, 233, 1894 

4. Jess, A Zur vergleichenden Chemie der Hornhaut und der ‘tederhaut 


des Auges, Arch. Ophth. 292:489, 1923 
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made on the undivided, whole proteins, his results are comparable only 
with those of Schaeffer and Shankman 


4 


rhe investigations of Krause* signify a turning point in this line 
of research. He showed the quantitative presence of three insoluble 
proteins in the substantia propria of the cornea and in the sclera, namely, 
mucoid, collagen (or gelatin) and elastin, and estimated their contents 
in arginine, histidine, lysine, cystine, tryptophan and tyrosine 

\lready the earlier investigators had attempted the division of the 
corneal tissue into its components for further analysis. Essential data on 
the epithelium were furnished by Krause, who found that it contained 
80.47 per cent water and 19.53 per cent solids. Of the solids, 42.10 per 
cent is an insoluble protein, while of the soluble aqueous extract, 31.20 
per cent is soluble protein, all but 0.7 per cent of which is noncoagulable 
rhe endothelium on chemical analysis is found to be basically similar 
to the epithelium. 

Schaeffer and Shankman ° estimated the amino acid constitution of 
the total corneal proteins by the microbiological assay method, and they 
estimated 14 amino acids 

The history of the protein chemistry of the sclera is very similar 
to that of the cornea. Morner found 87 per cent collagen and 13 per cent 
mucoid and overlooked elastin completely. Jess made his amino acid 
determinations on the whole scleral substance ; his analysis involved, as 
in the case of the cornea, histidine, arginine and lysine. 


In Krause’s analysis, the bovine sclera contained 27.76 per cent 


solids, of which 27.06 per cent was organic matter containing (of the 
total fresh substance) 2.31 per cent mucoid, 22.14 per cent collagen, 1.45 
per cent elastin and little albumin, globulin, nucleoprotein or water- 
soluble extracts. As in the case of the cornea, his analysis involved the 
determination of arginine, histidine, lysine, cystine, tryptophan and 
tyrosine, in the mucoid, collagen and elastin 

Schaeffer and Shankman, in their preliminary investigation, made 
amino acid determinations of the whole proteins of the sclera ; thus, their 
results can be compared with the results of Jess only, and no comparison 
with those of Krause is admissible. As in the case of the cornea, the 
total protein of the sclera was investigated as to its amino acid content 
by the microbiological assay method, and here, again, 14 amino acids 


were estimated 


5. Schaeffer, A. J, and Shankman, S Amino Acid Composition of Proteins 
{ the Ocular Tissues, Am. |. Ophth. 38:1049, 1950 

6. Krause, A. The Chemical Constitution of the Cornea, Am. J. Ophth 
8$:422, 1932; Die chemische Zusammensetzung der Ejiweisse in der Hornhaut. 
Arch. £ Augenh. 907:453. 1933: The Chemical Constitution of the Sclera. Arch 
Ophth. 7:598 (April) 1932; The Chemistry of the Sclera, Am. J. Ophth. 16:214 
1933 
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One interesting deduction was made by Schaetfer and Shankman 
from the amino acid values obtained for the total proteins of the cornea 
and sclera. The three amino acids, arginine, histidine and lysine, were 
found in a proportion similar to that in the eukeratins. Eukeratin is 
defined as an insoluble protein, resistant to enzymatic digestion, and 
yielding histidine, lysine and arginine in a molecular ratio of approxi- 
mately 1:4: 12. This keratin has been found principally in hair of human 
beings, cows, camels and chimpanzees; in finger nails; in cattle horn, 
etc. According to the findings of these authors, the cornea and the sclera 
might be considered keratinoid in composition. Of course, such consid- 
eration would be admissible only in case this ratio of the three amino 
acids is demonstrated in the insoluble protein fraction of these tissues 
also. A further investigation of the amino acid composition of the 
individual proteins was therefore of the utmost interest. They determined 
also a high aminoacetic acid (glycine) content of the cornea and_ the 
sclera. Some differences were found between the composition of the 
sclera and that of the cornea, namely, leucine, isoleucine and phenyl- 
alanine, which may possibly be significant, but this could not be claimed 
on the basis of the limited data. 

In a previous paper we‘ reported on the amino acid composition of 
the individual proteins in bovine crystalline lenses, In connection with 
those analytical studies, we have now investigated the amino acid com- 
position of the total, as well as the isolated individual, proteins in several 
tissues of the bovine eye, using the same microbiological assay method 
as in the previous study. Thus, the present paper has the purpose of 
completing the data concerning the chemical composition of the tissue 
proteins of the eye. A general survey of all avatlable data will reveal the 
fact that, while the basic knowledge on this problem has been enlarged 
in the last few years, many lacunas have yet to be filled. The recent 
advancements in the field of protein researr 1, especially the microbio- 
logical assay method and partition chromatography, are furnishing valu- 
able analytical tools which facilitate the investigation, and further 
advances are to be expected in the near future. 

It is obvious that analysis of the undivided tissue gives no hint as to 
the chemical characteristics of a tissue type. Similarly, the analysis of 
the undivided proteins does not reveal the chemical composition of a 
specific protein molecule in the cell structure. The crystalline lens 
represents a histologically homogeneous tissue, whereas the other ocular 
tissues are relatively complex structures and, besides their proper cell 
elements, contain nerve elements and often blood vessels, lymphatics, etc. 
Evidently, the Jistribution of proteins and their amino acid composition 
vary with the morphological variability of the cell elements. In the 


7. Schaeffer, A. J., and Murray, J. D.: Amino Acid Composition of the Lens 
Proteins of the Bovine Eye, Arch. Ophth. 483:1056 (June) 1950 
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sclera, though lymphatics are missing, the nerve and blood supply are 
complicating features im the cellular architecture, which appears to be 


anything but homogeneous. The presence of chromatophores in the 


lamina fusca signifies not only a histological, but evidently a chemical, 


factor im the tissue complex. The same may be said of the cornea as a 


wile, Thowgh its separated layers possess a greater homogeneity, the 


presence of nerve elements in the substantia propria is a complicating 


fact. The authors did not attempt the investigation of Bowman's and 


Descemet’s membranes, as the isolation of these structures requires 


particular technic and attention 


METHODS OF INVESTIGATION * 


To achieve results which would also allow comparison with analytical 


data ot previous investigators, we estimated the amino acid composition 


of the cornea and sclera (and, tentatively, of the vitreous and the total 


f retina) by the microbiological assay method. This method has already 
been described in connection with our investigation of the protein compo- 
sition of the crystalline lens. In the present research the different tissues 


or isolated proteins were hydrolyzed in the following order 


followed in the main the technic 


principally of the following procedures 


howme « 
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added 250 mi. of ether to precipitate the collagen. This was centrifuged, washed 
with aleohol and then redissolved in water and precipitated as before. Finally, 
the collagen was washed with alcohol and ether and dried in vacne 
Elastin: The residue from collagen was centrifuged and washed with alcohol 
and ether 
Sclera.—The procedure for the sclera was the same as that for the corneal 
stroma 
The water extract yielded coagula at 50 to $7 C., 61 to 64 C. and 72 to & C 
The amounts obtained were too small for analysis 
Ihe percentage contents of the individual proteins of the tissue fractions 
examined were found to be as follows 
Corneal Stroma, Selera, % 
Muconl 16.35 10.70 
Collagen 78.50 79.00 


Elastin 250 7.00 


Comment. The mucoid of the cornea and the sclera is classified as a 
glycoprotein. The glycoproteins are conjugated proteins which contain 
the protein molecule united to some molecule or molecules other than a 


salt. They are compounds of the protein molecule with a substance con- 


taining the carbohydrate group other than a nucleic acid. The mucoid 
itself is an ester of the protein and of mucoitin sulfuric acid, as its 
prosthetic group. On hydrolysis this yields sulfuric acid, acetic acid, 
hexuronic (as corlic) acid and a hexosamine. It is very likely that the 
combination of the carbohydrate and the protein takes place as in other 
peptic linkages. 

rhe collagen is the largest protein portion of the corneal stroma and 
of the sclera. On hydrolysis collagen is changed to gelatin, particularly 
on prolonged heating. The collagen of the sclera and corneal stroma are 
obviously very similar to collagens of other tissues, such as connective 
tissue and cartilage, though greater differences are recognized. Krause 
suggested that more than one collagen is present at once in the same 
tissues. There is a quantitative variability in collagen depending on the 
age, as tissues of younger animals seem to contain more water and mucoid 
and less collagen than those of older animals. It is very likely that the 
content and composition of the collagen vary with species, and perhaps 
also with sex. 

The third major protein of these tissues is elastin, an albuminoid 
present in elastic tissues, usually in ligaments but also in walls of arteries ; 
it is: the principal component of the yellow elast‘c tissue 

It is likely that these major components of the corneal (stroma) 
and scleral tissue proteins are the same as those of connective tissues of 
the cartilage, though small quantitative variations are the determining 
factors of the characteristics in each of these tissue forms 

\lbumin and globulin were not investigated, since sufficient amounts 
were not obtained. 
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Besides these tissues, we have investigated the amino acid distribution 
in three other structures, viz., the corneal epithelium, the vitreous humor 
and the total proteins of the retina. These were hydrolysed in tote. Table 
3 summarizes the findings obtained. 


RESULTS 


The results of these investigations are summarized in two tables. 
Table | shows the amino acid distribution in the total proteins of the 
examuned tissues, Table 2 gives the amino acid values in the divided, 


individual proteins. In both tables, for reasons of comparison, the data 


Tams | Acid [isiribution, Expressed as Percentage, m the Undivided, 


letal Protems of Cornea and Sclera 


Cornea, % 


Present 


Sehae fier Present 
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Ow v 0.78 Li 
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Threenine 


Total 


of earlier authors are also incorporated, namely, those of Jess and Krause, 
respectively 


The values obtained in our investigation and those of Krause and of 


Schaetfer and Shankman are in close agreement. The small, or sometimes 
appreciable, differences in results gained by chemical method and by the 
microbiological assay method might be explained by the limitations of 
both methods, and only further investigation with independent analytical 
methods will make the already existing agreement a closer one. 

Data on the undivided, total proteins of the sclera and cornea were 
furnished by Schaeffer and Shankman, as well as by the present study. 
In both investigations 14 amino acids were estimated, of which 12 were 
for the same substances; thus, on summary of the results, data on 16 
amino acids are available, besides the three values of Jess for arginine, 
histidine and lysine 
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The data missing in the study by Schaeffer and Shankman for 
tryptophan and cystine are furnished in the present investigation, and 
those for aminoacetic acid and serine, which we did not estimate, are 
given by Schaeffer and Shankman. No data at all are available for 
alanine, proline, hydroxyproline and citrulline. 


The main feature in our findings ts the low total value of amino acids 
for the corneal stroma and for the sclera, which was found to be approxi- 
mately 50 per cent. Corresponding values obtained by Schaeffer and 
Shankman amounted to 72.5 per cent for the cornea (total tissue) and 


Taste 2 tmino Acid Distribution, Expressed as Percentage, in the Divided, Individual Proteins of the 
Cornea and Sclera (Collagen, Elastin and Mucoid) 


Cornea 
Collagen Flastin Mucoid Collagen 
Present Present Present Present 
Invest! Invest! lovesti Invest! 
Amino Acids gation Krause gation Krause gation Krause gation Krause gation Krause gatior 


Valine 3.2 3.3 59 


64 
Leucine 4 7.6 


Isoleucine. 24 58 
Phenylalanine 
Tyrosine. . 
Tryptophan 
Glutamie seid 
Aspartic acid 
Cystine 
Methionine 
Arginine. . 


23 2 23 617 


Histidine 
Lywine 


3.2 
Moreonine 3m 3.26 


Total 7.2 | 


68.5 per cent for the sclera. This difference in the values is in part 
explained by the high aminoacetic acid content evidenced in the analysis 
of Schaeffer and Shankman, which was not included in our investigation 


The estimation of the divided, individual proteins, of course, offers 
more valuable information. 


As the tables show, the total values for collagen in the corneal stroma 
and in the sclera are only close to 50 per cent of the total protein value ; 
thus, it is expected that the missing amount is contained in the amino 
acids not yet analyzed, i. ¢., in aminoacetic acid, alanine, proline, hydroxy- 
proline and citrulline. The last amino acid is expected to exist only in 
very small amount in these tissues or to be missing entirely, as its 
presence has not yet been shown in similar tissue proteins. Rather, it is 


to be expected that high values for aminoacetic acid, proline and hydroxy- 
proline will be found. 
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For the mucoid of the cornea and the sclera, the total value of the 
determined amino acids amounts to something over 75 per cent; thus, 
the value of the missing six amino acids is relatively low. An aminoacetx 


acid content of 18 per cent for the total corneal proteins and of 17.5 per 


cent for the sclera was found by Schaetfer and Shankman. It remains 


to be determined how much of this amount is distributed in the mucotd 


ilone, as it will necessarily be lower than im the other two proteins 


Characteristic of the mucoid is also its Ingher content m tvrosine 


phenyidlanine, lysine, leucine, isoleucine, methionine, cystine, asparagine 


and valine. As its glutamic acid content is not considerably higher 


than that of the other two proteins, it is expected that its proline and 


fame 3 Acid Distribution, Expressed as Percentage the Tissw 


Proteins in the Corneal Epithelium, Vitreous and Retina 
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hydroxyproline contents will be relatively low. The mucoid of the corneal 
stroma and that of the sclera also show apprec table ditterences The 
sclera contains more histidine, tyrosine, lysine and leucine, whereas the 
stromal mucoid is richer in isoleucine, methionine, cystine and tryptophan 


The collagen, as already mentioned, is expected to be rich in amino- 


acetic acid, proline and hydroxyproline. The total value of the determined 


amino acids is below that found for elastin. It is generally poorer in 


most of the determine:! amino acids than is elastin 


After separation of the three individual proteins, the suspected char 


acteristic proportion of histidine, lysine and arginine, in approximately a 


molecular ratio of 1:4: 12, disappears, and the supposition that the 


corneal and scleral tissues contain proteins which are essentially kerati 


noid in nature cannot be confirmed 


\s mentioned above. we have also tentatively determined the amino 


acid content of the total proteins of the corneal epithelium, the vitreous 
table 3) 


humor and the undivided, total retinal tissue These estimates 
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necessarily have only restricted values, since the various pro‘eins have 
not been isolated. Particularly, the retina represents a highly complex 
tussue, and values obtained after hydrolysis of the total tissue cannot give 
any information for chemical constitution of any of its cell elements 
mn the other hand, this procedure might be valuable in general physio 
logical investigations, especially in nutritional research. More informa- 
tive are the data on the corneal epithelium and on the vitreous, structures 
which are more uniform and homogeneous 


SUMMARY 


The amino acid composition of the total proteins in the corneal 
stroma, sclera, corneal epithelium, vitreous humor and retinal tissue of 


the bovine eye was determined by the microbiological assay method. In 
further study, the individual proteins of the corneal stroma and of the 
sclera were isolated, and the amino acid composition of these proteins 


mucoid, collagen and elastin—was estimated by the same method. The 
alues obtained were tabulated and compared with the results of other 
investigators. 
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OPHTHALMIC SYMPTOMS IN GIANT FOLLICULAR 
LYMPHADENOPATHY 


RAGNAR TORNQUIST, MD 
GAVLE, SWEDEN 


RILL, Baehr and Rosenthal (1925) described a syndrome that is 
5 characterized by follicular hyperplasia of the lymph nodes, often 
accompanied with splenomegaly, and remarkably remediable with roent- 
gen irradiation. It has been accepted generally as a specific disease 
Numerous case reports and several monographs have dealt with it 
Symmers (1938)* published the first large paper, and the disease is often 
called the Brill-Symmers syndrome. The usual terms in the United States 
literature are “follicular lymphoblastoma” and “giant follicular lymph 
adenopathy.” The disorder is fairly well defined, and after histological 
examination of a lymph node the diagnosis is usually easy. The number 
and size of the follicles are increased; the cellular tissue is composed of 
comparatively large cells with numerous mitoses and tends to invade the 
fibrous capsule; often the entire lymphadenoid system is involved, but 
sometimes certain groups of glands only are affected ; usually the blood 
picture is completely normal except for inconstant eosinophilia and a 
measure of relative lymphocytosis. The disease is remarkably chronic 


and cases under observation for more than 10 years have been reported 


lhe general physical condition is usually not affected. Cure is apparently 


spontaneous in some cases, but cases of a malignant form, ending in 
cachexia and anemia, occur; sometimes the condition progresses to 
lymphosarcoma," a fact which supports the view that giant follicular 
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1. Brill, N. E.; Baehr, G. and Rosenthal, N.: Generalized Giant Lympl 
Follicle Hyperplasia of Lymph Nodes and Spleen, J. A. M. A. 84:668 (Feb. 28) 
1925 


2. Symmers, D.: Giant Follicular Lymphadenopathy With or Without Spleno- 


megaly Its Transformation into Polymorphous Cell Sarcoma of the Lymph 
Follicles and Its Association with Hodgkin's Disease, Lymphatic Leukemia and an 
Apparently Unique Disease of the Lymph Nodes and Spleen—A Disease Entity 
Relieved Heretofore Undescribed, Arch. Path. 26:603 (Sept.) 1938. 

3. Symmers.? Rubenfeld, S.: The Radiation Treatment of Giant Follicular 
Lymphadenopathy and Its Polymorphous Cell Sarcoma Derivative (Symmers’ 
Disease), Am. J. Roentgenol. 44:875, 1940. Brick, C.: Fall av Symmers sjukdom 
Nord. med. 17: 505, 1943 


S42 


4 
ay 
5 
| 
> 


TORNQUIST—GIANT FOLLICULAR LYMPHADENOPATHY ®&S3 


lymphadenopathy is a precursor of the latter disorder. Some factors, how- 
ever, suggest that giant follicular lymphadenopathy may be caused by 
infection. Various disorders of the skin have often preceded or accom- 
panied the disease,* and chronic lymphadenitis which has its onset with 
such diseases has been said to be prodromal to fully developed giant 
follicular lymphadenopathy. Braley and Alexander (1947) were able 
to cultivate virus from lymph nodes which perhaps were affected with 
giant follicular lymphadenopathy. 

Only the lymph nodes and the spleen have exhibited pathological 
changes in most of the cases that have so far been described. The disease 
has consequently manifested itself chiefly as local symptoms from these 
organs, and perhaps also as pressure due to their enlargement (ascites ; 
hydrothorax). As long ago as 1931, however, Baehr, Klemperer and 
Rosenthal * stated that the lymphoid tissue tends to invade other organs 
also, e. g., the lacrimal glands. with resulting exophthalmos. The latter 
observation brings the disease within the ophthalmologist’s sphere of inter- 
est, particularly as in the initial stages the ophthalmic synyptoms seem to 
be the only ones. Very few such cases have been described. I feel justified, 
therefore, in giving the particulars of a case of giant follicular lymph- 
adenopathy in a patient admitted to the ophthalmologic clinic at Gavle, 
especially since the clinical picture was rather singular 


REPORT OF A CASE 


N. B., a factory worker, born in 1900, had previously been healthy on the whole, 
with no noteworthy illnesses except alleged attacks of pneumonia at the ages of 14 
and 18 He denied having had venereal disease. 

In the summer of 1946 the patient discovered some soft lumps at the angles of 
the jaw and on the neck; these gradually increased in size and number. At the same 
tuume he had itching of the skin, but the symptom vanished fairly soon. In November 
he was admitted to the medical clinic at the Central Hospital, Gavle, where general- 
ized lymphadenoid hyperplasia was found. The lymph nodes were palpable in both 
cubital fossae, as well as over the left scapula; the spleen was not palpable. The 
sedimentation rate of the blood was 30 to 40 mm. in one hour, the eosinophils were 
slightly increased (4 to 9 per cent). The Wassermann test was ineffective, owing 
to inhibition of complement; the Kahn test gave a strongly positive reaction, but 
the reactions to the Miller and Meinicke tests were negative; the reaction was 
considered nonspecific. A lymph node was excised for biopsy. Its cellular arrange- 
ment was fairly homogenous, with rounded, atypical cells and many mitotic nuclei, 


4. Combes, F. D., and Bluefarb, S. M.: Giant Follicular Lymphadenopathy 
Association of Giant Follicular Lymphadenophy and Its Polymorphous Cell Sar- 
coma Derivative, Symmers’ Disease, with Lesions of Skin, Arch. Dermat. & Syph 
44:409 (Sept.) 1941. Brick, C.: Symmers’ disease, Acta dermat-venereol. 28:411. 
1945 

5. Braley, A. E., and Alexander, R. C.: Virus Studies in Lymphomatoid Dis- 
eases of the Ocular Adnexa, Am. J, Ophth. 30:1369 (Nov.) 1947, 

6. Baehr, G.; Klemperer, P., and Rosenthal, N.: Follicular Lymphoblastoma, 
Am. J. Path. 7:558, 1931 
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and stains for 


stroma showed an intercellular reticulum. With some hesitation, the 
comdition was diagnosed as reticulocellular sarcoma. It was remarkable, though 
that the patient was in good condition; nor was there anemia of any kind. The 
patient had been fully able to work, without difficulty 

A series of roentgen treatments was given, the lymph nodes decreasing somewhat 
after comparatively small doses (200 ¢}. The same therapy was given in Apri 
amd July 1947 

In the spring of 1948 the patient began to have nasal symptoms, and roentgeno 
logic examination revealed involvement of the ethmoid and maxillary sinuses 
Deviation of the nasal septum being present, septal resection was considered but 
was thought inadvisable. owing to the poor prognostic significance of the lymphaden 
opathy The sedimentation rate was then between 9 and 100 mm. in one hour 

Roentgen radiation was again given to the lymph nodes in April 1948 At 
approximately the same time the patient noticed that his eyelids began to swell 
a symptom which became increasingly prominent in the autumn of the same year 
At the turn of the year an impetiginoid eruption broke out on the skin around the 
wrists and over the cheeks and neck. The physical condition was satisfactory except 
for a slight leanness, but the patient had lost no weight in the preceding years. On 
Jan. 7, 1949 the patient was admitted to the ophthalmologic clinic, exhibiting the 
following picture 

The visual acuity was just below 1.0 bilaterally and the eyes were emmetropi 
The eyelids were slightly swollen on both sides. The upper and lower fornices of 
the right eye and the upper fornix of the left eye contained protruding, bluish red 
sbundantly vascularized, soft tumorous growths, the largest of which was the size 
of half an almond. Staining with rose bengal revealed numerous spots in the rima! 
region of the bulbar conjunctiva of the left eve, as well as some on the cornea 
whereas the right eye was not stained. The interior of hoth eyes was normal. At this 
time, also, there was no anemia, buat the blood contained 14 per cent eosinophils 
as well as a certain increase in immature leukocytes. A specimen obtained by 
sternal puncture showed normal cellular structure’ The Wassermann test was 
complement inhibitory, and the other tests for syphilis, including Kahm's, gave nega 
tive results. As before, the sedimentation rate was 9% mm. in one hour. Large 


numbers of enlarged lymph nodes were palpated in the same areas as before. Ir 


uklition, roentgenographic stucies showed hilar lymphomas and great enlargement 


on the spleen eo that its lower pole extended a tew centimeters bevond the iliac 


rest. Veiling and mucosal swelling were still visualized in roentgenograms of the 


Since tt was thought strange that the physical condition was still entirely 
maffected, more than two vears after the diagnosis of reticulocellular sarcoma had 
heen made, a lymph node was again excised, which, together with some of the tumor 
at the site of the palpebral part of the left lacrimal gland, was subjected to biopss 
by Prof. N. Getlerstedt, Uppsala. His report follows Lymphoid proliferatior 


with follicles extends throughout the parenchyma but leaves some sinuses intact 
follicles, however, are not of the usual mature type, with reactive foci. Althoue!l 
they have irregular nucle, the cells on the whole resemble lymphocytes. In the 
form of diffuse knots, the same type of lymphoid tissue, but not with equally distinct 
folleular structures, has invaded amd destroyed the lacrimal gland.” The micr« 
scopic diagnosis was follicular lymphoblastomatosis (figs. 1 and 2) 

At the end of January 1949, at the medical clinic, Uppsala, 2.5 millicuries of 
adioactive phosphorus (P**) was given therapeutically. The lymph nodes, as well 


as the tumorous growths around the eves, decreased notably with this treatment 
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A check-up on the condition in the middle of April 1949 revealed increased 
subjective dryness of the eyes, greater stainability of the left eye with rose bengal 
and some stainable spots on the right cornea. The left cornea being extremely 
rugose, full visual acuity could not be attained with that eye (vision, 0.4). The 


Fig. 1.—A, low power photomicrograph of lymph node. Azan stain. B, high 
power photomicrograph of lymph node 


patient complained also of dryness of the mouth. Conservative treatment of the 
ocular symptoms with eye drops was attempted, but the results were not satisfactory. 

At the end of April 1949 the patient had an attack of typical herpes zoster, a 
region 10 cm. wide on the left lower part of the thorax being covered with 
efflorescences. Recovery was uneventful 


. 
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Owing to the persistent symptoms from the nose, which took the form chiefly 
of a sensation of occlusion of the nasal passages, septal resection was performed in 
June 1949 at the otorhinolaryngological clinic, Uppsala. The relief was slight and 
temporary 

The skin on the lower eyelid and at the nasal canthus on the right side began to 
swell and turn red in the middie of July 1949. The picture suggested phiegmonous 
dacryocystitis, but it was not quite characteristic in that the skin was remarkably 
cyanotic and on palpation appeared firmly infiltrated, thickened and scarcely movable 
against the underlying skeletal parts. A fistula developed. Temporary amelioration 
was achieved by conservative treatment, but after two weeks the symptoms returned 
with increased temperature, so an incision had to be made. Healing occurred soon, 
and the nasolacrimal duct, which up to then had been obstructed, was patent. A 
certain relative resistance to irrigation was felt, however. Two more exacerbations 


Fig. 2.-Lacrimal gland invaded and destroyed by lymphoid tissue 


«curred one and two months later, respectively. Thereafter the lacrumal duct was 
irrigated with penicillin for some time, and the condition improved enough to make 
possible dacryocystectomy, on Oct. 17, 1949. The lacrimal sac was very large, owing 
chiefly to a considerable, irregular thickenmmng of its wall, which was remarkably 
fragile. Microscopic examination revealed that the wall of the sac was infiltrated 
with lymphoid tissue without reactive foci. Only «mall epithelial remnants were 
eft (fig. 3). The process was considered the same as that seen in other preparations 
in this case (Prosector S. Ranstrom, Uppsala) 

Che slight symptoms of keratoconjunctivitis sicca that had been seen earlier 
in the patient's right eve disappeared at the same time that the repeated attacks of 
lacryocystitis put the lacrimal duct out of action. It was thought possible, therefore 
that closure of the canaliculi, « g.. by diathermy, might effect improvement als 


on the left side. The operation was accordingly performed, and 


24 hours the 


listress was much relieved and the visual acuity again almost normal, the corneal 


surface having become smoother 
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A complete medical examination in October 1949 showed that the regional lymph 
nodes were enlarged to approximately the same extent as before. A diffuse, granular 
infiltration, in addition, was palpable in the left cheek Inspection of the pharynx 
showed that the tonsils were small and not pathological. In the nasopharynx, on 
the other hand, there was a mass, which was visible roentgenographically as well 
Part of the lump was excised for biopsy, which revealed the following changes : 
‘The true lymphoid tissue deviates slightly from normal in that the follicles are 
very large, are not sharply outlined and in part merge diffusely with the surrounding 
lymphoid parenchyma. The latter, like the follicles, is composed of fairly similar 
equidimensional, rounded or polygonal cells with moderately chromatin-rich nuclei 
rhe cells resemble those seen in the large follicles of a follicular lymphoma, There 
are very few mitoses, however, and the picture might equally well be that of 
chronic inflammatory changes in hyperplastic lymphadenoid tissue. The decision 


| 


Fig. 3.—Infiltration of lymphoid tissue in the wall of the lacrimal sac 


cannot be made with certainty on the basis of the submitted sample.” (Prof. O 
Reuterwall, Stockholm. } 

The tumorous growths in the superior and inferior conjunctival fornices of the 
right eye were extirpated also. It was noted that they were fairly easy to cut loose 
near the roots but were fused to the conjunctiva, which therefore was considerably 
mvolved. The tumors were bluish red, soft, almost spongy in consistency and 
invested with a very thin capsule. Microscopic examination disclosed tumorous 
tissue, fundamentally similar to that examined previously. In addition, a piece of 
the lacrimal gland was found infiltrated with the same tumor tissue 

The pathological changes in the composition of the blood proteins, which pre- 
viously had been manifested as an increased sedimentation rate, were verified by 
repeated tests. Sedimentation rates exceeding 90 mm. in one hour were obtained, 
and on one occasion the rate was 121 mm. in one hour. Positive reactions for 
euglobulin and alkaside and to the Takata-Ara test were obtained also. The 
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‘tormol”-gel test produced a gel im serum within less than one minute. On one 
occasion electrophoretic analysis of the plasma was pertormed; it disclosed the 
presence of moderate hyperprotcinemia, the increase consisting mainly of gamma 
«lobulin and fibrinogen. The values for albumin were simultaneously subnorma! 
(total proteins, 9.8 Gm. ; albumin, 3.2 Gm alpha globulin, 0.9 Gm.; beta globulin 
1.1 Gm.; gamma globulin, 3.2 Ge. and hbrinogen, 1.2 Gm., per 100 cc.). The tests 
for syphilis, which formerly had yielded undecisive results, were again made. The 
Wassermann test now showed zero hemolysis, and titration, from 02 to 0.0015 cc 
did not change the strength. The reactions to the Kahn and Meinicke tests were 
considered positive (+++), as was that to Miiller’s test (4-4) 

Under the assumption that the patients condition might be due to infection 
penicillin treatment was now tried Up to 250,000 units was given four times daily 
tor rather more than a week. There was no observable effect on the size of the 
lymph nodes, but the cutaneous manifestations receded. A new course of roentgen 


treatments with small doses (150 r on two occasions) made the nodes much smaller 


Fig. 4.—-Patient in October 1949, 10 days after dacryocystectomy on the right 
side. The eyelids are swollen (4, B), due to tumorous growths in the upper (C) 
ind lower (2) fornices. Infiltration appears in the left cheek (4) 


also, and some disappeared altogether. Moreover, the infiltration of the left cheek 
became much less extensive 
At the end of December 1949 an exacerbation of th patient’s skin disorder 


curred. A number of efflorescences gradually developed on both hands. The condi 


tron resembled erythema multiforme exudativum Simultaneously, the temperature 
increased slightly, but after a time it returned to normal. The symptoms 


after about one month 


vanished 


The swelling around the eyes having increased in the first part of February 195 
the patient was readmitted to the ophthalmologic clinic on Feb. 23, 1950. The right 


eye contained the only traces of the previous tumors in the fornices There were 
prominent areas of resistance, however, around the leit orbital opening: they were 


palpable throwah the evelids whict wher everted lisclosed large tumorous 


growths in the upper and lower fornices. A granular infiltration. the size of a child's 


palm, was felt in the skin on the ten poral side of the left orbit. Granular infiltrations 


of the same type as those previously present in the left cheek were now palpable in 
both cheeks. Similar masses were observed also in the upper and lower lips, close 


to the corners of the mouth. The roof of the mouth exhibited a few round, finger 


same type. Practically the 


nail-sized elevations. whit probably were of the 
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previously palpable lymph nodes had disappeared. However, two firm nodes, 
the size of a date stone, was still felt at each angle of the lower jaw, and so were 


ee a pair of cubital nodes of approximately the same sue 

a [wo roentgen treatments with the same small doses resulted in almost complete 

ay disappearance of the tumors around the left eye in just under one week. 

‘ii The disease in this case had its onset at the age of 46 in the form of 


enlargement of lymphadenoid tissue, The first diagnosis, reticulocellular 
sarcoma, was based on biopsy observations. Two years later, however, the 
patient's physical condition was still fairly good, and, in view of develop- 
ing ophthalmic signs, the diagnosis was revised to that of giant follicular 
lymphadenopathy. The ophthalmic signs consisted of tumorous growths 
in the conjunctival fornices, which growths had partly invaded the 
lacrinial gland. Lymphoid infiltrations, moreover, were present around 7 
the right lacrimal sac, causing phlegmonous dacryocysititis, and in the 
subcutis of the cheeks, lips and right temple, Similar changes were 
present also in the nasopharynx and, perhaps, the palate. Throughout the 
course of the disease the patient was troubled with congestion in the nose, 
and signs of sinusitis were revealed roentgenographically. Probably as a 
result of involvement of a lacrimal gland, bilateral keratoconjunctivitis 
sicca developed, being less severe in the right eye, where at an early stage 
the lacrimal duct was stenosed by the infiltration about the lacrimal sac. 
Chis symptom improved considerably in the left eye after its lacrimal 
duct had been closed by diathermy. Transient symptoms or complicating 
diseases occurred in the form of changes in the skin 24% and 3% years, 
respectively, after the onset of the original disorder. On one occasion the 
eruptions were impetiginoid, and on the other they resembled erythema 
multiforme exudativum. Just less than three years after beginning of 
the illness, typical herpes zoster developed on the left side of the thorax 
From the very beginning of the disease laboratory tests disclosed the 
presence of pathological changes in the protein composition of the plasma 
ind a fairly considerable eosinophilia. Roentgen therapy was prescribed, 
with very satisfactory results on several occasions. The size of the lymph 
nodes and lymphoid infiltrations decreased as early as within a few days, 


hut after several months there was an exacerbation of symptoms, A 
similar good effect resulted also from the intravenous injection of 2.5 
millicuries of radioactive phosphorus. Penicillin treatment (up to 
1,000,000 units in 24 hours), however, had no effect on the lymph nodes 
\fter four years of the disease, the patient is still in good condition, and 
his body weight is almost unchanged. 


COMMENT 
In some respects the symptoms in this case differ from the usual 
picture of giant follicular lymphadenopathy. Judging from a review of 
the cases previously published, it seems that the changes in the compo 
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sition of the blood proteins, which were striking in this patient, are rare. 
Usually the sedimentation rate is normal. Heintzelmann’ (1945), 
however, described a case in which it was considerably increased. He 
obtained values between 118 and 144 mm. in one hour. In his case, a ge! 
formed quickly in the “formol”-gel test; the total protem content was 
slightly increased, chiefly owing to a rise in the globulin fraction (5.4 to 
3.9 Gm. per 100 cc., as against the normal values, according to Ham- 
marsten,” of 1.2 to 2.3 Gm. per 100 ce.), but also because of a relative 
decrease in the albumin fraction (3.6 to 3.8 Gm. per 100 cc., as compared 
with normal values of 4.6 to 6.7 Gm. per 100 cc.). In the present case, 
also, the protein composition was similarly altered, a change which prob 
ably was responsible for the positive result in several of the clinical 
Inboratory tests, e. g., the Takata-Ara test. It may be questioned, also, 
whether the unusual results of the tests for syphilis had not the same 
cause. ‘The patient denied having had syphilitic infection, and the reac 
tions were always uncharacteristic. It is interesting to note here that in 
a case of giant follicular lymphadenopathy described by Ljungdahl 
(Ostberg and Martensson,’ that of a woman aged 45, the patient had not 
to her knowledge been infected with venereal disease (she was a virgin 
as well) ; nevertheless, the reaction to Meinicke’s test was positive 

Hyperglobulinemia is fairly often associated with various changes in 
the lymphatic system and with chronic infectious diseases ; consequently, 
its presence in giant follicular lymphadenopathy cannot be considered 
surprising 

The absence of anemia and the normal white blood cell count are 
characteristic of giant follicular lymphadenopathy. A very high degree oi 
eosinophilia is not very common, however, even if instances have been 
described previously." There is no likely explanation for the latter 
symptom. Thus, there was no helminthiasis, no asthma, no hayfever 
The biopsy specimens were examined to determine whether eosinophils 
were present, but none were found ( Prosector S. Ranstrom } 

In the present case, not only were the pathological changes located 
in the regional lymph nodes and the spleen, but there seemed also to 
exist a pronounced tendency to infiltration of the subcutis and the sub- 
mucosa of the face, oral cavity and pharynx. The prolonged disturbance 
of the sinuses and the roentgenographically visualized mucosal swelling 


7. Heintzelmann, F.: Giant Follicle Lymphadenopathy (Follicular Reticulosis— 
Brill-Symmers’ Disease), Acta med. Scand. 124:359, 1946, 


Hammarsten, Klinisk kemi, in Astra: Kliniska laboratoriumsmetoder 
Stockholm, 1947 


9% Ljungdahl-Ostberg, K., and MArtensson, E.: Twa fall avy Symmers syndrom 
in M. Liungdahls Festskrift: Om sjukdom och sjukvdrd, Gleerup, Lund, 1947 


10. Heintzelmann.* Salm, R Het lymphoblastoma folliculare; Dissertation, 
Amsterdam, 1939 
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in the paranasal sinuses might have had the same cause. Such a tendency 
seems not to have been present to the same degree in any case yet 
published. In this respect, therefore, the picture exhibited some simi- 
larity to leukemia or lymphosarcoma. 

in the present case the ophthalmic symptoms dominated and caused 
the most distress. On their account the patient was unable to work for 
most of the past six months. As the treatment has kept the symptoms 
practically in check, he now has been able to resume work. The patho- 
logical lymphoid tissues were probably in the main localized to and 
around the anterior orbital region. It is difficult to say where the infiltra- 
tions came from, but they were first seen in the upper fornices, and in 
the biopsy sample the pathological infiltrations were conjoined with the 
lacrimal gland, in which similar cellular elements were interspersed. 
The lacrimal glands had therefore probably been involved in the patho- 
logical process from the very beginning. In the course of the growth, 
the neighboring skin had also been infiltrated, the process finally 
including the walls of the lacrimal sac on the right side and resulting 
in phlegmonous dacryocystitis, The patient’s typical symptoms of kerato- 
conjunctivitis sicca were certainly secondary to the changes in the 
lacrimal glands, which had given rise to reduced lacrimation. That such 
symptoms may develop in pathological infiltration of the lacrimal glands, 
especially in sarcoidosis (Schaumann’s disease), has been described 
earlier in the literature (von Bahr*''). I have previously observed one 
such case, in which the changes were bilateral, lacrimation was practically 
abolished and typical changes were present in the cornea and conjunctiva 
In this patient, too, the keratoconjunctivitis responded remarkably well 
to closure of the canaliculi. 

Ophthalmic symptoms are probably not the most characteristic signs 
of giant follicular lymphadenopathy, but have, nevertheless, been reported 
in a rather large proportion of cases. Thus, it has been pointed out * that 
the tendency to lymphoid infiltration in the lacrimal glands, giving rise 
to exophthalmos, is characteristic of giant follicular lymphadenopathy. 
\mong other things, this assertion is probably based on an article by 
Rosenthal, Harris and Kean,’? in which are tabulated the data on four 
patients with giant follicular lymphadenopathy, all of them women, who 
had exophthalmos. In two of these patients it was the first symptom. 
In a review by Ross '* of noninflammatory enlargement of the lymphade- 
noid tissue are described two cases of “lymphoid follicular reticulosis,” 


11. von Bahr, G.: Case of Uveo-Parotitis with Perivasculitis and Other Rare 
Symptoms, Acta ophth. 96:101, 1938 


12. Rosenthal, N.; Harris, W., and Kean, A.: Clinical and Radiotherapeutic 
Considerations of Follicular Lymphoblastoma, Am. J. Roentgenol. 29:95, 1933. 


13. Ross, J. M.: Classification of Non-Infective Enlargement of Lymph Nodes, 
Brit. M. }. 2:1029, 1939 
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which apparently is identical with giant follicular lymphadenopathy. It 
was mentioned that in one of these cases there was proptosis of the left 
eye, and enlarged glands were found about the left orbit. Another case 
with exophthalmos was reported by Baggenstoss and Heck."* In one of 
Heintzelmann’s two cases, one of the first symptoms was swelling of the 
eyelids, owing to enlarged lacrimal glands. Lastly, Goedbloed and 
Wijers '* have described the case of a man aged 69 who had tumors 
around the orbital opening on both sides and who earlier had had 
roentgen-sensitive lymphadenitis in the right groin and later also in the 
left groin, with secondary edema of the legs and a tendency to relapse 
The orbital tumors were extirpated, but the changes returned. There 
developed gradually exophthalmos and inhibited mobility of one eye with 


diplopia. These symptoms disappeared completely after treatment with 


roentgen irradiation in small doses ; when the changes on the contralateral 


side took on a similar appearance, they also were given the same treat 


ment with the same results. Biopsy disclosed the presence of lvm shoid 
PS) 


tissue with very large and more or less rounded islets, which were very 
similar to enormous lymph follicles, and, in addition. a structurally 
discrete interfollicular tissue Staming tor reticulin revealed 


a more 
prominent alveolar architecture than sometimes may be seen in normal 


z lymph nodes, This was plainly a case of giant follicular lymphadenopathy, 
and the authors were of that opinion. 

Several cases of “lymphoma” in the conjunctiva have been described 
in which giant follicular lymphadenopathy may possibly have been 
4 present, but wn which the reader cannot easily make a diagnosis on the 
basis of available facts. Thus, giant follicular lymphadenopathy might 
have heen present in four cases of conjunctival lymphoma described by 


Cases of lymphoid infiltration in the wall of the lacrimal sac have 
likewise been described. For example, as early as 1928 Weve reported 


the case of a woman aged 59 who was operated on for tearing due to 


swelling of the lacrimal sac The irregularly thickened wall of the 


lacrimal sac on histologic examination was seen to contain lymphord 


tissue with, among other things, typical growth nuclei. Later examination 
revealed a swollen lymph node on the right side of the neck. The blood 
picture was normal, A complication in the healing of the operative wound 


14. Baggenstoss, A. H., and Heck, F. J.: Follicular Lymphoblastoma (Giant 
Lymph Follicle Hyperplasia of Lymph Nodes and Spleen), Am. J. M. Sc 200: 17, 
1940 
1s 


Coedbloed, J., and Wijers, H. J. G.: Lymfoblastoma Folliculare ( Mitteilung 


eimes Falles mit Augensymptomen), Acta ophth. 19:28, 1941. 
16. Ennema, M. Lymphoma Conjunctivae, Acta ophth. 13:225, 1935 


17. Weve, H. 1. M.: Een lymphatische tumor van den traanzak, Nederl. tijdschr 
v. geneesk. 1:696, 1928 


if 
3 
2 
ch 
| 
4 


FrORNOUIST—GIANT FOLLICULAR LYMPHADENOPATHY 853 


cleared after a single roentgen treatment. It is not unlikely that this case 
was one of giant follicular lymphadenopathy. A similar conclusion applies 
to the case of a woman described by Sedan, Astier and Caudiere 
(1931). This woman had phlegmonous dacryocystitis, and the sac was 
incised. A nonsensitive tumor was found after 30 days in the region ot 
the lacrimal sac ; the tumor had invaded the orbit. At that time the patient 
had double vision. (On removal, the lacrimal sac proved to be heavily 
lobulated, so that it resembled pancreatic tissue oF salivary gland. The 
diagnosis of “lymphoblastoma” was made on histologic examination 
Roentgen treatment of the orbital tumors was highly satisfactory. In due 
course the lymph nodes in the neck began to swell, as did those in the 
ixillas and the mediastinum, The patient died in dyspnea and cachexia 
seven months later 

fumors in the lacrimal sac are rare. Cases of carcmoma and sarcoma 
have been described. In giant follicular lymphadenopathy the changes 
may evidently be confined to the wall of the lacrimal sac, and it is not 
improbable that many cases of so-called lymphoma in and around the 
lacrimal sac and in the conjunctiva in actual fact may prove to be cases 
of giant follicular lymphadenopathy 


SUMMARY 


\ case of giant follicular lymphadenopathy with prominent ophthalmic 
symptoms is described. After the patient had had generalized lymph 
adenoid enlargement for two years, lymphoid infiltrations entered the 
conjunctival fornices of the eyes. It could be demonstrated that the 
lacrimal tissue was infiltrated; and when phlegmonous dacryocystitis 
later developed on the right side, this infiltration proved to be due to 
similar changes in the wall of the lacrimal sac. Similar infiltrations 
appeared in the buccae, and possibly in the palate and nasopharynx 
Probably as a secondary phenomenon to the involvement of the lacrimal 
gland, keratoconjunctivitis sicea developed and was successfully treated 
by means of canalicular diathermy. 

Cases of the same disorder with similar involvement of the lacrimal 
gland have been described earlier, but the phlegmonous involvement of 
the lacrimal sac in this case seems to be a symptom so far unrecorded in 
this disease. However, it is not improbable that in earlier cases of 
so-called lymphoid infiltration in the wall of the lacrimal sac, the diagnosis 
may have been that of giant follicular lymphadenopathy. 


18. Sedan, J.; Astier, A.. and Caudiére, M.: Lymphoblastome du sac lacrymal 
genéralisé aprés étape orbitaire, 4 la totalité de l'appareil lymphatique, Bull. et 
mém. Soc. franc. d’opht. 44;249, 1931 
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THE PTERYGIUM 
Brief Review and Evaluation of Certain Methods of Treatment 


COLONEL JOHN HARRY KING Jr. 
Chief, Eye, Ear, Nese, and Throat Service, Tripler Army Hospital, Honolulu, TH 
MEDICAL CORPS, UNITED STATES ARMY 


HE INCIDENCE of pterygium among military personnel in 
semitropical Hawaii is higher than in most sections of the United 


States; however, its frequency does not approach that of the more 


tropical countries. A uniform satisfactory treatment of this ancient 


problem is far from achievement. One who sees many pterygiums can 


not help but be impressed by the large number which have previously 


been treated surgically. In the published series recurrence rates vary 


One may justifiably suspect that in a series in which no failures are 


reported the patients have not been carefully followed 


} During the past 18 months, my colleagues and I have treated 300 


patients with pterygium at this hospital. In about one third the lesion was 


recurrent, and previous operation had been done elsewhere. The obvious 


failure of the usual method of treatment prompted us to employ various 


technics, in an effort to determine the most satisfactory treatment 


ETIOLOGY AND PATHOLOGY 


The etiology and pathology will not be discussed. We agree with 


those who feel that the pterygium is a result of chronic conjunctival 


inflammation from various causes.' We subscribe to the proposition 


that the degenerative changes in the subconjunctival tissues are entirely 
secondary to inflammation, and are not due to primary degeneration 
The process begins as “chronic irritative exposure conjunctivitis.’ 

When the cornea becomes involved, the resulting chronic keratocon 
junctivitis leads to encroachment of conjunctival tissue on the cornea 
Changes in the cornea may be due to impaired nutrition, the result of 


involvement of the limbal circulation by the subconjunctival lesion 


1. Kamel, S$ Pterygium: Its Nature and a New Line of Treatment. Brit 
1. Ophth. 30:549 (Sept) 1946 
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TREATMENT 


The numerous methods advocated for treatment of pterygium attest 
to the failure of any one procedure to effect a cure universally. The 
various modes of treatment in modern use may be summarized under 
the following heads: (1) transplantation, (2) excision, (3) excision 
and movable flap repair, (4) “bare sclera” methods; (5) grafting and (6) 
irradiation. Less popular methods, including cauterization by chemicals ' 
or direct heat * and electrosurgery,’ will not be discussed. Modifications 
of these general operative measures are too numerous to permit mention 
of all of them. Each has been endorsed by its originator and no doubt 
yields good results when properly applied 

1. Transplantation —The most generally used surgical treatment of 
pterygium in this country, and probably throughout the world, is the 
McReynolds transplant.* The technic needs little explanation (figure, 4 
and B). Its almost universal acceptance has been based on its claims of 
simplicity and general efficiency. Any one who has employed this 
technic over a period of years has soon begun to doubt its ultimate 
curative value. Recent reports indicate that it is not functioning 
well in the hands of many ophthalmologists. D'Ombrain * and Kamel ' 
listed recurrence rates of 30 to 50 per cent after McReynolds’ trans 
plantation. The latter stated that it is successful only with atrophic 
inactive pterygiums, in which inflammation has completely subsided 
In cases of this type, he stated, simple excision is more satisfactory and 
less mutilating. Rosen * expressed the opinion that recurrence following 
McReynolds operation is the rule even in the hands of the experienced 
ophthalmic surgeon, This method was followed in 75 cases in our series 
The technic was modified slightly by burying the head of the pterygium 
superiorly in the majority of cases and by scarifying it to insure 
coaptation with the subconjunctiva and prevent slipping. In 12 of these 
cases the condition has recurred. There was no evidence of the head's 
slipping in any case. The new growth invaded the cornea from the 
side of the buried transplant. 

The McReynolds transplantation was followed by cautery of the 
limbal area in eight cases of hyperemic, “malignant” pterygium, in 
four of which there was recurrence. This obliterated all blood vessels 


2. Zubak, M. F. C.: Electrocoagulation of Pterygia, Arch. Ophth. 8:732 
(May) 1931. 


3. Kirby, D. B.: Electro-Surgical Excision of Pterygium; New Method 
Am. J. Ophth. 26:301 (Maren) 1943. 


4. McReynolds, J}. O.: The Nature and Treatment of Pterygia, J. A. M. A 
39:296 (Aug. 9) 1902. 


5. D’'Ombrain, A.: The Surgical Treatment of Pterygium, Brit. J. Ophth 
32:65 (Feb.) 1948. 


6. Rosen, E.: Pterygium, Brit. J. Ophth. 32:300 (May) 1948. 
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Diagrammatic presentation of various technics advocated for treatment of 
pterygium 
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and left an area of bare sclera several millimeters wide. Phenol and 
alcohol were used in four cases, and the hot muscle hook was employed 
in the other four. There has been one recurrence in this group. 

Desmarres " (figure, C and 2)) is credited with the origin ot the first 
operation to transplant the head of a pterygium by carrying it down inte 
a conjunctival slit below, suturing it as a pedicle flap. Muller * modified 
this operation, making paracorneal incisions to close the conjunctival 
defect and to overlap the denuded corneal margin. Miller secured: the 
growth in its new position by supporting sutures on each side. Berens * 
further altered this technic by transplanting the pterygium sharply upward 
(figure, £). McReynolds’ modification of Desmarres’ technic claims the 
advantage of eliminating the area of exposed sclera at the limbus 

Ziegler *° reported greater success with the McReynolds operation 
by excising the subconjunctival tissue before transplanting the head 
Goldenburg "' removed the underlying pterygeal tissue with a curet. He 
then performed the McReynolds transplantation, carrying the head suture 
through the lower lid and tying it over rubber tubing on the skin surface 

Neher '* modified McReynolds’ procedure by transplanting the 
pterygium beneath the upper bulbar conjunctiva. Goldsmith ™ sutured 
the transplanted head to the episclera under direct observation 

Rosen" stated that he favors folding the pterygium back on itself 
after undermining the entire growth. The suture is brought out through 
the caruncle and tied over a rubber button. The conjunctival edges 
are then sutured together from the buckled end of the pterygium to 
the limbus. This inverted transplant was employed by us in treatment of 
four hyperemic growths, three of which were previously recurrent The 
pathological tissue was diverted 180 degrees. The resulting bulge gave a 
poor cosmetic result. Although there were no recurrences, the pro 
cedure was discarded because of slow healing, accompanied with much 
discomfort to the patient from the rubber peg at the caruncle. 


7. Desmarres, L. A, cited by Weiner, H.: Am. J. Ophth. 11:876 (Nay.) 1928 


8 Miller, H Modification of Desmarres’ Operation for Transplantation of 
Pterygium, Am. |. Ophth. 20:165 (Feb.) 1937 

9. Berens, C., in discussion on Neher, EF. M New Method for Transplanting 
Pterygium, Arch. Ophth. 21:30 (Jan.) 1939 

10. Ziegler, S. 1 The Subconjunctival Excision of Pterygium, International 
Congress of Ophthalmology, Philadelphia, 1922, vol. 1, p. 205 

11. Goldenburg, M.: Pterygium Surgery, Proc. Chicago Ophth. Soc. Nov. 21 
1921; abstracted, Am. J. Ophth. 8:256 (April) 1922 

12. Neher, EF. M.: A New Method of Transplanting Pterygium, Arch, Ophth 
21:30 (Jan.) 1939 

13. Goldsmith, J A New Modification of the McReynolds Transplantation 
for Pterygium, Arch. Ophth. 37:194 (Feb) 1947 
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Knapp’s ** technic has been advised for a pterygium with a very broad 
head. The entire pterygium (figure, F and () is split by a horizontal 
incision. This is followed by two incisions, outlining the upper and 
lower margins of the growth to about half its length. Each incision is 
then carried toward the limbus, one arching above and the otlier below 
Each half of the pterygium, now a movable flap, is then sutured into its 
corresponding conjunctival slit, above and below. We performed this 
operation in nine cases, in two (22 per cent) of which the lesion recurred 
in three months. With this method the conjunctiva is spared and the 
defect is minimized. The operation takes more time to perform, and the 


wound is slower in healing than in most other methods 


2. Excision (resection).—This was the method of treatment in use 


in the year 1 A.D. The technic of Arlt,’ introduced over a century ago 
is well known and still has advocates. The pterygium is totally excised 
to a point near the caruncle. The rhomboid defect remaining is covered 
by umiting the upper and lower margins by several interrupted sutures 
Fuchs stated that relapses were not infrequent after Arlt’s technic 
Berens ‘* added that none but very small pterygiums can be removed 
by excision without a recurrence being expected. We have used this 
method, with good results, in five cases. It is a simple procedure, rapidly 
carried out, and the pathological tissue is totally removed. However, it 
may be used only for small, early growths. We feel that there are better 
methods for treating pterygiums of this type 

Ziegler ** (figure, H and /) performed partial excision by dissecting 
the subconjunctival tissue free and totally removing it. The flap of 
conjunctival epithelium is allowed to remain in place after the head is 
removed. The defect is closed by suturing the undermined conjunctiva! 
edges from above and below. Paracorneal incisions are used if necessary) 
to relieve tension, and several “pie cut” incisions may be made in the 
conjunctiva if it overlaps the cornea. The juxtacorneal suture is anchored 
in the sclera, and the conjunctiva is closely alined with the cornea 
Wadsworth ‘? modified this method by using a large lamellar keratoplasty 
trephine to make a circle in the cornea of sufficient area and depth t 
include the entire head of the pterygium. The section of cornea outlined 
is dissected back beyond the limbus and excised, along with adjacent 
involved conjunctiva. Closure of the defect is similar to that in Ziegler’s 
method 


14. Knapp, H New Plastic Conjunctival Operation, Arch. f. Ophth, 14:267 
1868 


15. Arit, F. R., cited in Fuchs, F Texthook of Ophthalmology, Am. ed. 2 
New York, D. Appleton & Co. 1903, p. 115 
16. Berens, ( The Eye and Its Diseases, Philadelphia, W. B. Saunder< 


Company, 1936, vol. 20, p. 1078 


17. Wadsworth, 1 A.C Personal communication to the author, 1949 
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3. Excision and Movable Flap Repawr.—-Campodonico * (figure, J 
ind K) excised the pterygium, leaving an oval bare area. This is 
closed by bringing up a flap of conjunctiva from the lower outer angle 
of the defect to the limbus above, where it is joined to the conjunctiva 
with a suture anchored in the episclera. Spaeth states that this method 
is uniformly satisfactory for small pterygiums. He feels that a recurrence 
is almest impossible because the direction of the conjunctival vessels is 
changed and the wound is closed at the limbus with healthy conjunctiva 
We have found this to be a very satisfactory treatment for early 
pterygium. It can be performed simply and rapidly. It heals well, with 
a good cosmetic result, making it especially preferred for women 
There have been three recurrences in 50 cases. The following modifica 
tion is useful with larger growths. After the pterygium is excised, the 
lumbal defect is carried a millimeter or so above, mto healthy conjunctiva 
The lower inner flap is brought up and anchored to conjunctiva at the 
limbus, leaving several millimeters of bare sclera adjacent to the limbus 
There have been no recurrences in 26 cases 

tangerter '* (figure, L, M and N ) excised the pterygium in a manner 
which leaves a rhomboidal defect. A paracorneal incision is then made 
above from 4 to RB, its length coinciding with the lower border of the 
conjunctival defect. The bulbar conjunctiva is undermined above to the 
midline. A second incision is made from B to C, slightly divergent but 
almost parallel to the upper border of the defect. The length of this 
incision coincides with the conjunctival defect at the limbus, where the 
head of the growth was excised (4-B’), This free tissue is then used as 
a sliding flap to cover the defect. A silk suture from point A is anchored 
in the episclera at A’. Point B is similarly brought down to B’ and 
anchored next to the limbus in the episclera. Several additional inter- 
rupted sutures may be used to close the remaining margins. Any over- 
lapping portion on the cornea should be excised. We have found a 
modification of Bangerter’s techr‘c more satisfactory. The growth is 
excised, leaving a more quadrilateral defect, extending 1 to 2 mm. below 
the limbus into healthy conjunctiva. Point B is sutured to the episclera 
below the lower margin of the original pterygium. A millimeter or so of 
hare sclera is left at the limbus. This procedure is extremely valuable in 
treating a large, active pterygium and most recurrent lesions. It may 
be impossible to perform in patients with abundant scar tissue caused by 
several recurrences. Bangerter’s procedure has been followed in 40 of our 
cases, with one failure. The modification described was applied in 20 of 
these, and there has been no recurrence in this group. 


18. Campoddénico, E A New Procedure in the Excision Method of Pterygium 
Operation, International Congress of Ophthalmology, Washington, [). C. 1:20) 
(April) 1922 

19. Bangerter, A.: Pterygium ()pevation and Covering of Conjunctival Defects 
Ophthalmologica 106:316 (Dec.) 1943. 
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+. “Bare Seclera” Methods.—\n the past, many” authors have 


clammed that a successful operation for pterygium demands close approxi 
mation of “healthy” conjunctiva at the denuded limbus. Spaeth stated the 
belief that it is not surgically sound to permit this denuded area at the 
limbus to heal by granulation. Several recent publications,’ however 


have advocated a defect of denuded sclera, of varying size, at the limbus 
\ll such procedures should he termed “hare sclera” technics 

D)'Ombrain ** (figure, O) excises the submucosal tissue back to the 
caruncle, leaving a quadrilateral bare strip about 4 mm. wide at the 


limbus. No sutures are used. He has practiced this method for eight 


years, with no recurrences. Sugar’s *'® procedure (figure, P and O) is 


smular except that subconjunctival tissue, including Tenon’s capsule, is 
excised through an incision in the head of the pterygium at the corneal 
limbus. The remainder of the head is then shaved off the cornea. The cut 
edge of conjunctiva is sutured to the sclera 3.5 mm. from the limbus 
s bare area of sclera 3 mm. in width is left adjoining the cornea. No 
recurrence has been noted in his 50 cases 

MeGavic “ advised a “bare sclera” technic for recurrent pterygium 
in which the subconjunctival sear tissue is excised and the conjunctiva 
is “recessed” from the limbus. The conjunctiva alone is secured to the 
4 episclera by interrupted sutures placed about 2 mm. apart and at least 
f 5 mm. from the limbus. The bare area is allowed to epithelize. He 
pertorms three grades of “baring” 


one in which the conjunctiva is not 
4 recessed beyond the vertical limits of the pterygium (figure, &’) ; another 


in which limbal incisions are made 3 mm. above and below the attachment 
ind the conjunctiva is sutured to the sclera 5 mm. from the entire limbal 


irea (tigure, 5), and the third (figure, 7), in which the recession is 
lone § 


mim. above and below the corneal attachment of the growth, as 
vell as 5 mm. toward the canthus The sutures are removed on the 


tenth day 


We independently have used a procedure similar to the MeGavic 
grade 2 technic in several cases of severe multiple recurrence complicated 


vy diplopia, resulting from the limitation of motion due to contraction of 
sar tissue 


In all these cases, after one year of observation. there is 
omplete quiescence, with a good functional and cosmetic result. Our 
routine bare sclera technic, as described below, is somewhat more con 
servative than the grade | procedure of MeGavic. Since publication of 

). (a) Ziegler f Spaeth, E. B Principles and Practice of Ophthalm: 
Surgery, ed. 4, Philadelphia, Lea & Fehiger. 1948 p. 593 


1) Ombrainm A Surgical Treatment of 
32:45 (Feb 1948 (>) Sugar, H. S 
Am. |. Ophth. $8:912 (Tulw) 1049 


Pteryeium, Brit | Ophel 


Surgical Treatment for Pteryeiun 


22. Metiavic, |. S Surgical Treatment of 


Recurrent Pterygium. Are! 
4€8:726 (Dec.) 1949 
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his technic, we have employed the grade 3 method, described above, in 
10 cases of severe recurrence. In two cases the lesion has recurred again 
We feel that this procedure should be reserved for intractable recur 
rences. There is much postoperative discomfort. Healing is slow, and 
the eve remains inflamed for a month or longer. 

The “bare sclera” method which we have used for the past 18 months 
may be termed a modification of d’Ombrain’s ** operation, Briefly, the 
technic ts ay follows (figure, U and I") 

The head is dissected from the cornea with a Bard-Parker knife 
(no. 15 blade). The dissection is begun from clear cornea in the manner 
of a superficial keratectomy. The entire pterygium is undermined along 
the sclera. The epithelial surface of the conjunctiva is then separated 
from the subconjunctival tissues, and the subconjunctival tissue is totally 
excised. The apex of the head is then removed by two converging snips 
of the scissors, leaving a diamond-shaped defect of cornea and conjunc 
trva. The conjunctiva is undermined above and below, and two inter 
rupted 0000 black silk sutures are used to approximate the separated 
edges. A bare area 2 mm. wide is left at the limbus. This area ts cauterized 
by a hot muscle hook to obliterate any episcleral vessels. The procedure 
is surgically sound, for the following reasons: First, the pathological! 
tissue comprising the pterygium is totally removed, and is not buried or 
diverted ; second, there is minimum loss of conjunctiva ; third, the scleral 
vessels near the limbus are eliminated by cautery; fourth, the area of 
bare sclera allows the conjunctiva and cornea to heal separately (the 
conjunctival epithelium rapidly grows over the scleral defect, but not 
until the cornea has healed first) ; fifth, the cauterized bare sclera acts 
as a barrier, much as does a free graft of skin or mucous membrane when 
placed at the limbus in operations for recurrent pterygium, and, sixth 
the cosmetic and functional results are excellent. There have been sir 
recurrences in 53 cases of pterygium treated by this method. It may be 
used for either primary or recurrent pterygium ; however, all recurrences 
in this series were in cases in which a previous operation had been 
performed by some other method 

5. Grafting.Most operative methods employing a graft are advo 

ated for the recurrent pterygium, Some ** have been used to cover large 
conjunctival defects after primary removal of nonrecurrent pterygiums 

Conjunctival Grafts: Elschnig ** used a conjunctival flap to close the 
wound defect after removing a recurrent pterygium. This flap, with upper 
and lower peduncles, was dissected from the limbus of the healthy side 


23. Wiener, M Treatment of Recurrent Pterygium, Am. !. Ophth. 24:87¢ 
Nov.) 1928; citing Klein, S Zur Operation des Pterygium und zur Transplanta 
tion vom Schleimhaut, Alle. Wien. med. Ztg. 28:19; 29, 1876 


24. Elschnig, H. H 4 New Operation for Relapsing Pterygium, Klir 
Monatsbl. Augenh. 76:714, 1926. 
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of the cornea and then moved over and sutured between the cornea and 
the margin of the pterygium. Gomez-Marquez ** covered the defect with 
a conjunctival flap taken from the upper bulbar conjunctiva of the other 
eye. Spaeth ** devised a “rotated island graft.” which he stated is par- 
ticularly applicable in exceptionally severe cases and in recurrent pteryg- 
ium. This ingenious procedure is much simpler than it at first appears. 
The resulting rotated rectangular area of conjunctiva contains the 
pterygium. Thus, the direction is changed 90 degrees, either up or down 
(figure, W and X). After the head of the pterygium is torn from the 
cornea by a suture (we prefer sharp dissection), three sides of the 
rectangle are outlined by incising the conjunctiva with sharp scissors 
\ suture is passed through each corner of this island and then anchored 
in the episclera and conjunctiva of the next corner of the defect in the 
direction the flap is to be rotated. The “island” is then completed by 
incising its lower margins, and the sutures are secured. The block is thus 
caused to rotate to the anchored corners. Additional, smaller sutures are 
then placed between the four corner-anchoring sutures. Care is taken 
to prevent the graft from overlapping denuded cornea. Blatt *’ modified 
this operation by rotating the conjunctival island flap 180 degrees, instead 
of 9O degrees, thus completely reversing the direction of the pterygium 

Chis procedure is useful for extremely large, hyperemic pterygiums 
or for multiple recurrences. {t avoids the loss of conjunctiva; however, 
the wound ts very slow healing, and the eye presents a poor cosmetic 
appearance for a considerable time. It was used in 10 cases Of severe, 
recurrent pterygium, in one of which the lesion recurred within two 
months 

Mucous Membrane Grafts: Klein, in 1876, cited by Wiener,” recom- 
mended mucous membrane grafts to replace the conjunctiva in large 
detects for nonrecurrent pterygiums. The use of these grafts is at present 
limited almost entirely to treatment of recurrent pterygiums and of those 
with extensive loss of conjunctiva 

Duverger * and Mata ” favored the use of a mucous graft from the 
inner side of the lower lip, which is sewed between the cornea and the cut 
conjunctival edges. Spaeth *® recommended that the graft be taken from 


25. Gomez-MaArquez, | New Operative Procedure for Pterygium, Arch. de 
ftal. hispano-am. 38:87 (Feb.) 1931 

26. Spaeth, F. BR Rotated Island Graft Operation for Pterygium, Am. | 
Ophth. 0:649 (Sept.) 1926 

27. Blatt, N Replantation of Pterygium as a Method of Operation for 
Pterygium, Ztschr. Augenh. 76:16] (Tan.) 1932 

28. Duverger, C Extirpation of Pterygium and Transplantation of Buccal 
Mucous Membrane, Arch. d'opht. 48:705 (Dec.) 192¢ 


29. Mata, P Surgical Treatment of Pterygium with Mucous Autoplasty 


Arch. de oftal. hispano-am. $8:177 (March) 1931 
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the buccal surface. One should allow for about 10 per cent shrinkage 


Panzardi ™ used amniotic membrane as a transplant to the conjunc 
tival defect in 11 cases of pterygium. 

Free grafts were used in 10 cases of multiple recurrence, In three of 
these there was diplopia, due to restriction of lateral motion of the globe 
In three cases conjunctiva from the upper and lower cul-de-sacs was 
placed in a strip covering only the limbal defect. In another three cases, 
in which recurrence had acted as symblepharon, mucous membrane from 
the inner lip was used to cover large semilunar defects adjoining the 
limbus, The available conjunctiva was needed to reform the cul-de-sacs 
In four cases of repeatedly recurrent growths, a small strip of buccal 
mucous membrane was placed at the denuded limbus. There have been 
no recurrences in this group. These grafts are slow healing and give 
poor cosmetic results. They should be used only for very severe recur 
rence when other methods have failed 

Epithelial Grafts: Thiersch grafts, for recurrent pterygium, were 
advocated by Hotz * in 1892. Gifford ** used the same type of graft for 
recurrent pterygium, leaving bare the cornea and several millimeters of 
sclera at the limbus. Wiener ™ stated the belief that the epithelial graft 
is the only method which has proved universally satisfactory in cases of 
recurrent pterygium. The apex of the growth is removed from the cornea 
and excised flush with the limbal attachment. The body of the pterygium 
is then undermined. A small, very thin epithelial graft is shaved from 
the flexor surface of the arm or forearm. This is trimmed into a strip 
several millimeters wide and 6 to 8 mm. long and is then teased under 
the cut conjunctival edge, with its long margin slightly lateral to the 
limbus and not overlapping the cornea. No sutures are used. If desirable 
for cosmetic reasons, the graft may be peeled off after six months 
\ccording to Wiener, there is little danger of recurrence of the pterygium 

Corneal Grafts: The use of keratoplasty is not new in the treatment 
of pterygium. It was first recommended by Magitot™ in 1916. The 
pterygium is removed from the cornea, and a conjunctival flap is prepared 
at the limbus to cover this section. A semicircular incision is made on the 
upper part of the cornea of the same eye close to the limbus, with its base 
up. A flap of the superficial layers of the cornea is separated and placed 


31. Panzardi, D.: Use of Fetal Membranes as Material for Plastic Restoration 
of Conjunctiva, with Special Regard to Their Use in Pterygium, Boll. d'ocul 
26:332 (May) 1947. 

32. Hotz, F. ¢ A Few Experiments with Thiersch Grafts in the Operation 
for Pterygium, J. A. M. A. 19:297 (Sept. 10) 1892 

33. Gifford, H.: Treatment of Recurrent Pterygium, Ophth. Rec. 18:1 (Jan.) 
1909, 

34. Magitot, A. \ Critical Study of Certain Biological Properties of the 
Corneal Tissue and of Human Keratoplasty, Ann. d’ocul. 182:417 (Oct.) 1916 
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over the area of the cornea from which the pterygium was removed 
The corneal graft is held under the previously prepared conjunctival 
flap. A similar operation is done by Filatov, who takes the corneal graft 
from other eves, including those of a fresh corpse 

Reis performs a McReynolds transplantation of the head after 
deep dissection of the growth from the cornea with a Graefe knife. He 
prepares a conjunctival flap under this at the denuded limbus. A super 
heal layer of cornea is removed from a freshly enucleated eye after 
delimiting its margins by two shallow incisions with a Graefe knife. The 
width of the graft varies from 3 to 5 mm., depending on the extent of 
denuded cornea to be covered The graft is transferred to the corneal 
lefeet and is slid partly under the conjunctival flap. Reis stated that this 
procedure gives better optical and cosmetic results and seems to prevent 
recurrences 

Kilgore, according to Castroviejo," stated that an extensive pteryg 
ium is an indication for superficial keratectomy with or without grafting 
This is especially true in cases of recurrent pterygium 

Corneal grafting will no doubt continue to be employed for occasional 


severe cases of recurrent pterygium ; however, it does not appear to be 


destined to take a prominent place in the treatment of pterygium 


6. Radiation.—-Roentgen Radiation: Many authors have noted the 
etheacy of roentgen therapy in treatment of pterygium. Torres Estrada 
recommended its postoperative use in cases in which recurrence was 
considered likely. Wiener ™ stated that recurrence can usually be pre 
vented by several mild erythema doses of roentgen radiation given at 
intervals of two to three days after operation. Hilgartner, Wilson and 
Wilson” reviewed their results of postoperative irradiation of 10 
patients. No evidence of recurrence was noted in anv patient, and some 
were followed for two years, The authors recommended this treatment to 
prevent recurrence after surgical removal of large vascular pterygiums 
They stated that roentgen irradiation is contraindicated for the small 
avascular pterygiums. Its value is thought to be due to the inhibiting 
sction of roentgen rays on immature epithelial cells, connective tissue and 
vessels 


Reis, |. | orneal Grait Operation for Recurrent 
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We have employed roentgen therapy after operation in 25 cases of 
the progressive, vascular, “malignant” type in which recurrence appeared 
likely. In 11 there had been no previous operation, and in 14 the lesion 
was recurrent. In five of the latter there had been more than one previous 
operation. The procedure used, which is similar to that of Hilgartner’s 
1s as follows :*° 

Treatment is begun on the fifth to the seventh postoperative day 
when the sutures are removed, and is repeated every four to five days 
\n average of five treatments is given in about a three week period 
the dose of each treatment is approximately 200 r, and a total of about 
1,000 r is administered 

There have been eight recurrences following roentgen irradiation 
among these 25 patients, who have been observed for 12 to 18 months 
In four of the eight cases there had been a previous recurrence. One 
pterygium reappeared before the fifth treatment was given, and its growth 
seemed to be “stimulated,” rather than inhibited, by roentgen radiation 
Chis recurrence rate is approximately 33.3 per cent. With the probability 
of more recurrences in the future, the claims made by others for the 
efficacy of this treatment in smaller series of cases are discouraging 

Beta Radiation: Beta radiation given with a radon applicator has 
recently been added to the list of therapeutic measures for pterygium 
llit? ** employed contact irradiation in 18 cases, He stated that in only 
me was the response slow and operation required. He expressed the 
opinion that the method is especially valuable in cases in which there 
s recurrence after operation. Ruedemann * stated that he uses beta 
radiation by direct application to enlarged pinguecula and early pteryg 


tum, with ood results. He treats large pterygiums with spray radiation 


over the corneal portion and with direct application along the limba! 
portion. Recurrent pterygium with interstitial vascularization requires 
contact irradiation over most of its extent, in order to eliminate deep 
vascularization. Hughes and Iliff * stated that beta irradiation is par 
ticularly useful in cases of “malignant” pterygiums recurring after 
surgical removal and those associated with considerable vascularization 
Spaeth ** stated that there is no doubt that the use of beta irradiation is 
f great value in curing the early, smaller pterygiums. Wiener * stated 

40. Roentgen treatments were administered by Col. Paul Paden, Department of 
Roentgenology, Tripler Army Hospital. Details of the technic are onntted 

41. tiff, C. |} Beta Irradiation in Ophthalmology, Arch Ophth, 38:415 
Oet.) 1947 

42. Ruedemann, A. D Beta Radiation Therapy, Arch. Ophth. 48:1 (lan 
1949. 

43. Hughes, W. F., and Iliff, C. FE Beta Irradiation of the Am. 
Ophth. 8$2:351 (March) 1949 
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that he uses beta rays the day after operation in all cases of pterygium 
He also recommended it as an added precaution against further recur- 
rence in cases in which an epithelial graft has been placed. The Sr® beta 
ray applicator ** has several advantages and has been found to be highly 
successful in treating all types of pterygium 

This method of treatment has not been available for use in our series 
. Three patients with recurrence on whom we operated had previously been 
treated elsewhere with postoperative beta irradiation 
INDICATIONS 


FOR OPERATION 


Many textbooks advise that no treatment be given for pterygium untl 
it encroaches on the pupillary area of the cornea. in the opinion of some 
authors, the “stationary” type should be left alone entirely. Although it ts 
well known that the growth may remain stationary for years, and some 
think this quiescence may be permanent, we agree with those who feel 
that every pterygium is at least potentially progressive. A stationary 
lesion may, for no apparent reason, suddenly become active and grow 
rapidly. Adler * advised operation when it is determined that a pterygium 
18 progressive and is invading the cornea. Ziegler ‘° stated that the pteryg 
ium should be removed (a) when it is progressive, (>) when it inter 
feres with vision, (¢) when it limits ocular motility, (d) when a capital 
operation on the globe is planned or (e) when it is cosmetically dis 
figuring. 

The term pterygium implies corneal encroachment, and it is our 
opinion that every pterygium should be removed surgically, regardless 
of its stage of growth. It is an irreversible pathological condition. The 
earlier it is removed, the better will be the result cosmetically and 
functionally 


GENERAL PRINCIPLES OF TREATMENT 


It is obvious from this review of surgical procedures that no one 
operation may be considered the “best” to be employed in the removal 
of every pterygium. Most young ophthalmologists are familiar with only 
one method of surgically treating a pterygium—the well known McRey 


nolds transplantation. Its indiscriminate use is probably one reason that 
this operation has recently fallen into disrepute 

The technics which include the total removal of the primary patho 
logical tissue involved in pterygium, namely, the subconjunctival tissue 


with Tenon’s capsule, appear to be surgically the soundest. Sparing of 
the uninvelved epithelial covering of the conjunctiva when possible als« 


46, Friedell, H. L.; Thomas, C. I, and Krohmer, J. S.: Beta-Ray Applicatior 
to the Eve, Am. J. Ophth. 88:525 (April) 1950 

47. Adler, F: H., in Gifford, S. R Textbook of Ophthalmology, edited by 
Francis H. Adler, ed. 4, Philadelphia, W. B. Saunders Company, 1947, p. 217 
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seems more sensible than radical excision, requiring complicated flaps 
and transplants to cover the defect. To change the direction of growth 
of the pterygium by any one of the numerous buried transplantation 
methods violates surgical principles, in that epithelium is covered by 
subepithelial tissue and the inflamed pathological tissues are merely 
diverted, in an attempt to prevent further growth. 

We agree with those who advocate leaving an area of bare sclera 
at the limbus as a barrier against recurrence. It appears that this allows 
the corneal defect to heal before any conjunctival tissue can invade the 
area. It also seems surgically sounder to dissect carefully the pathological 
tissue from the cornea, rather than to practice divulsion by tearing it off 
with a muscle hook, suture or other forcible means. D'Ombrain “ cate- 
gorically stated that sharp dissection is the one essential for success in 
any operation for pterygium. He removes the head of the growth with 
a sharp keratome as carefully as though he were doing a cataract section. 

A careful postoperative follow-up is most important in any method of 
treatment. ‘he use of a vasoconstrictor ophthalmic solution for several 
months is advised. If at all possible, the patient should avoid the condi- 
tions which previously served as exciting causes. Dark glasses will act 
as a mechanical protection against wind, sand, dust and sun in certain 
climates 

SUMMARY AND COMMENT 


The ancient problem of satisfactory treatment for the pterygium is 
far from solved. The cause of the condition is believed to be exposure 
te numerous external irritants and to other extrinsic and intrinsic factors 
as yet unknown. The pathology is based primarily on a chronic inflam 
matory reaction, associated with or followed by degenerative changes in 
the bulbar subconjunctival tissue. Corneal involvement may be con- 
current, or it may be secondary to nutritional changes at the limbus 
caused by the subconjunctival lesion. 

Three hundred patients with pterygium have been operated on at this 
hospital ‘in the past year and a half. Of these, 85 had been operated on 
previously, with a total of 133 operations. To date, there have been 28 
recurrences, a rate of 9 per cent. The highest rate of recurrence for a 
substantial number of cases followed the McReynolds transplantation 
method (16 per cent). In 20 of the 28 cases of recurrence, there had 
been a previous recurrence, and in 8 postoperative roentgen therapy had 
heen employed (table) 

To our knowledge, there is presently available no universally satis- 
factory method of treatment for the pterygium. The ophthalmologist 
should have at his command an armamentarium for the surgical treat- 
ment of this condition, just as he has for other problems of ophthalmic 


48. D’'Ombrain, A.: Personal communication to the author, 1949 


— 
me 
4 


ARCHIVES OF OPHTHALMOLOGY 


on 300 Cases of Pterygiam Treated Surgically * 
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surgery. Much of the success of an operation for pterygium depends, of 
course, on the surgical skill of the operator. Goar stated that the 
impression that any one can remove a pterygium is not justified by the 
results. A good operative method poorly executed may end in recurrence 
The necessity of using the pterygium in training interns and residents 
in surgical technic may account for a higher percentage of failures in 
some centers 


CONCLUSIONS 


Definite conclusions are not justifiable from a survey of this sort 
Several surgeons performed these operations, and the various technics 
were not represented by equal numbers of cases. The postoperative 
follow-up period varied from three to 18 months. The severity of the 
condition and the number of recurrences were not equally distributed 
for the various operative procedures. Many patients were subjected to 
the same exciting factors after operation, whereas others were not. How 
ever, certain observations may be of value 

Every pterygium should be removed surgically ; and the earlier the 
operation, the better will be the functional and cosmetic result. It is 
important to succed with the first operation, because a recurrence may 
result in a major ophthalmologic problem. A surgically sound procedure 
is one of the “bare sclera” methods, which also calls for total removal 
of the pathological subconjunctival tissues. This may be accomplished 
by the methods advocated by D’Ombrain, Sugar, MeGavie or me. An 
operation which diverts the direction of the blood vessels after excision 
of the growth also seems to be attended with higher success. We prefer 
to combine these two procedures by performing a Campodonico (figure 
/ and A) or a Bangerter (figure, 1, M and N) operation, at the same 
time leaving a small area of bare sclera 1 to 2 mm. in width at the limbus 
\lthough these methods are recommended in the majority of cases of 
pterygium, including the recurrent type, no one technic should be used 
in all cases. It is better to make the operation fit the pterygium rather 
than the pterygium fit the operation. In other words, the procedure 
should be varied, depending on the type of the lesion and the stage of 
growth. The early pterygiums are well treated by Camypodénico’s method 
Bangerter’s technic is useful for larger growths. Multiple recurrences 
are best treated by a “bare sclera” method, a mucous membrane trans 
plant or Spaeth’s rotating island flap. Roentgen therapy after opezvation 
may aid in preventing further recurrence ; however, it was not definitely 
effective in our experience. Beta radiation may eventually prove to be 
of great value for this purpose when it becomes more widely available 


49. Goar, FE. I Handbook of Ophthalmology, St. Louis, C. V. Mosby Com 
pany. 1948, p. 80 
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ADHERENCE SYNDROME 
Pseudoparalysis of the Lateral or Superior Rectus Muscles 


LORAND V. JOHNSON, M.D 
CLEVELAND 


DHERENCE of the lateral rectus to the insertion of the inferior 
A oblique muscle has been observed by many surgeons. After my 
demonstration of such an adherence at the 1946 meeting of the American 
College of Surgeons, in Cleveland, Dr. Bruce Fralick expressed it as his 
opinion that such an adherence might be postinflammatory, a view also 
expressed by Dr. Virgil Casten and Dr. Albert Ruedemann. Dr. Walter 
H. Fink* appears to have made the only recorded mention of this 
anomaly, when he stated 

In addition to the above [the insertion of the interior oblique was unusually 
long and surrounded the optic nerve], it seems advisable to mention that on tw 
<casions during operation, a fusion of the inferior oblique and the lateral rectus 
was noted. This anomaly apparently attributed [sic] to the unusual type of strabis- 


mus noted in the patient pre-operatively. Whitnall did not note any anomalies 
m the attachment of this muscle 


Che relation and extensions of the sheaths of the extraocular muscles 
have been studied intensively in the past few years. Berke described the 
sheaths of the superior oblique. Scobee emphasized the importance of 
check ligaments, “foot plates” and strabismus fixus and their surgical 
significance. The present discussion introduces the “fixed muscle” duction 
test, which not only makes possible a preoperative diagnosis of adherent 
rectus muscle, for the muscles to be operated on, but enables oni to test 
muscles not scheduled for operation. Employment of the “fixed muscle” 
test has also demonstrated the presence of adherence between the superior 
rectus muscle and the insertion of the superior oblique muscle, a condi 
tion, to my knowledge, not previously described.* 


From the Western Reserve University School of Medicine. and the Depart 
vent of Surgery, Ophthalmological Service of the University Hospitals of 
Cleveland 


1. Fink, W. H A Study of the Anatomical Variations in the Attachment of 
the Oblique Muscles of the Eyeball, Tr. Am. Acad. Ophth. $1:500-513 (May 
lume) 147, 

2. Except as shown by moving pictures to a selected group attending the 
1949 meeting of the Association for Research in Ophthalmology in Philadelphia 
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\s will be shown later, this adherence is considered a manifestation 
of faulty development into the loose, physiological attachments, as 
described by Fink, and is found frequently in persons. younger than 
3 years of age, occasionally at the age of 3 to 5 yeass and seldom after 
the age of 5 years. Adherence of the lateral rectus to the inferior oblique 
muscle has been seen as an etiological factor in the production of 
strabismus simukating bilateral lateral rectus paralysis in three of five 


children, the father of whom had a strabismus in infancy which “straight 

ened by itself” at the age of about 6 years. A further suggestion of 

congenital delayed development is found in the observation that when 

this adherent area has been separated by external lysis (without opening 

the conjunctiva) the infant obtains normal lateral rotation without 

evidence of reformation of the adherence. 7 
Since adherence of the lateral rectus to the inferior oblique muscle 

near the insertion of the latter necessarily limits external rotation, this 


Fig. 1.—-Preoperative “fixed muscle” duction test. (4) With muscle fixed 
(forceps in the left hand), forced duction of the globe with forceps in the right 
hand (applied at the limbus) should be unrestricted, allowing 30 to 45 degrees of 
lateral forced rotation This unrestricted relation between the sheaths of the 
lateral rectus and inferior oblique mvascles exists in all eyes in which voluntary 


external rotation is present, and in eyes with true nuclear paralysis of the sixth 
nerve 


(B) Many infants with supposed lateral rectus paralysis (frequently bilateral) 
have adberence of the sheaths of the lateral rectus and inferior oblique muscles 
which prevents forced “fixed muscle” duction. This adherence allows only about 
20 degrees of forced rotation, even with exertion of considerable force. Lysis 
c ot the adhesion allows complete voluntary external rotation, disproving by surgical 
means the preoperative appearance of nuclear paralysis of the sixth nerve 


(C) Appearance of superior rectus paralysis with overaction of the contralateral 
inferior oblique muscle will frequently be found to be due to adherence of the 
sheaths of the superior rectus superior oblique muscles. The “fixed muscle” 
duction test should be made e impairing the function of the inferior oblique, 
since everr very loose adherence can cause disparity in elevation of the two eyes 
Forcible “fixed muscle” duction frequently lyses this loose adherence without the 
necessity of exposing the muscle 


and, again, to a similar group during the 1949 meeting of the American Academy 


of Ophthalmology and Otolaryngology, in Chicago 
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syndrome could not occur in the normal eye or in that strabismus in 
which external ru!..tion is not limited. The first criterion for the suspected 
presence of adherence of the lateral rectus and inferior oblique sheaths 
must, therefore, be the clinical appearance of paresis of the lateral rectus." 
If external rotation is limited, there may be true paresis or there 
may be adherence, and the “fixed muscle” duction test (fig. | A 
B and C) must be employed for further understanding. li external 
rotation is normal, the presence of physiological, loose union follows 
the descriptions of anatomic dissections by Fink. If external rotation 
is limited and adherence is found surgically to be increased, and if 
the lysis of this area of adherence increases lateral rotation, only then 
is the etiological ciagnosts of adherent lateral rectus syndrome possible 

\ postinflammatory cause of function-preventing adherence would 


scarcely follow this age distribution and should not cause such generally 


ot the ldherence rome 


Anomaly Appearance 


Lateral reetus adherent toe toferter Lateral reetes paresix or paralyels ssually 
oblique at their crossing Pilateral) 

Lateral reetes adherent to inferior Theoretically, simulation of of 
obliqun with inferior oblique carried Tier oblique (The thick, tendinows “cheek 
forwail toward lateral reetus inser Ugament extending from 

thon (theoreticsiiy possible: baa not the lower border of the lateral rectus 
} beet seen) sheath ta the aferior oblique without 


apparent signifle might be an adher 
ent sheath, having been embryologically 
carried forward with the developing lat 
eral reetus 


Superior fectus adherent to superior “mulation of paresis of superior reetus 
obiiqoe at ite normal erossing near usually with overaction of opposite in 
the Ineertion of the superior oblique ferlor oblique) 

Superiog rectus adherent to superior “tonlation of paralysis of superior oblique 
ofdlque with euperior oblique carried with head tilting 


forward toward superior rectus ip 
ertion 


Inlateral adhesions. Neither would a postinflammatory cause account for 
the frequent presence of adherence of both lateral rectus and both superior 
rectus muscles in children with a condition diagnosed as bilateral external 
rectus paralysis and bilateral superior rectus paralysis with overaction 
of the opposite inferior oblique 


Theoretically, there are four possible variants (table) of the adher 
ence syndrome. Three have been seen surgically, and. in fact. photo- 


3. For several years | employed the ternn pseudoparalysis of the lateral 
rectus in relation to those children for whom a preoperative diagnosis of lateral 


rectus paralysis had been made and in whom it was found, after resection of the 
lateral rectus, that the paresis or paralysis no longer existed It was in one of 
these infants, in 1942, that I first observed that the stump could not easily be 
externally rotated to the resection position on the muscle (for tying the suture) 
until after the adherent tissue had been separated. Repeated observation on this 
adherence caused me to abandon the term pseudoparalysis in favor of the etiological 
explanation—adherent lateral rectus syndrome. 
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graphs from moving pictures illustrate each of these three conditions 
(figs. 2 to 4). The fourth possible variant may be found to be present ; 
however, I should predict that it must be very infrequent 


ADHERENCE OF LATERAL RECTUS TO INFERIOR OBLIQUE 
AT THEIR CROSSING 


Notwithstanding the presence of definite reflections from the sheath 
of the lateral rectus onto the sheath of the inferior oblique, and even 
extending onto the optic nerve, this relationship is normally physiology 


Fig. 2—(.4 and B) External, or closed, lysis. (4) “Fixed muscle” duction, 
if sufficiently forcible to lyse the adherence, allows normal voluntary lateral 
rotation. Especially is this useful for the side opposite that of operation, or for 
infants who are emmetropic or myopic with pseudoparalysis, but who have little, 
if any, squint in the primary position 

(B) Adherence is sufficiently weak to allow separation without tearing of the 
conjunctiva at the limbus. If adherence is too strong, it is necessary to expose 
the area and treat it directly by open lysis 

(C) Demonstration of adherence by probing or by direct observation. Normal 
loose reflection of the sheaths of the lateral rectus and inferior oblique muscles 
present almost no resistance to the passing of scissors or a squint hook between 
these muscle sheaths 

(D) Open lysis. Adherent sheaths of the lateral rectus and inferior oblique 
muscles can almost always be lysed by forcibly rotating the globe against the 
fixed muscle. 


cally loose. While this loose reflection was definite enough to be described 
by Fink, there was not sufficient adherence to limit rotation. In the 
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adherence syndrome, rotation is limited because the functional attach- 
ment of the lateral rectus becomes that attachment of the inferior oblique 
which is so far posterior that even powerful efforts at lateral rotation 
could not rotate externally, but could only retract, the temporal aspect 
of the globe. Preoperative demonstration of the adherence is easily made 
by grasping through the conjunctiva the lateral rectus muscle with one 
pair of toothed foreeps (much as one would grasp the superior rectus 
muscle for inserting a bridle suture) and, with the other forceps, grasping 
the stump of the lateral rectus muscle or the conjunctiva near the limius 


resistance t\ internal rotation, nor is there any 
luction if the lateral rectus is not fixed but allowed 


“herent area 


test lf the late 


cannot be externally 


against the ex] 
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The separaty 


the normal physielogical relationship ot the lateral rectus and the 
mnterwor Injue muscle should allow about 30 ce grees of forced rotation 
hetween the torceps. Iven a fairly weak adherence will prevent more 


than a few d s of torced rotation laterally, and it is advised that this 
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big. 4.—(4 and B) Exposure of adherence of the superior rectus and superior 
oblique muscles 

(4) The upper pair of forceps exerts gentle traction on the superior rectus 
tendon The lower forceps is on the anterior edge of the abnormally wide 


muscular, rather than tendinous, superior oblique. Note the complete adherence 
t these two muscles. The eye is depressed for photographic exposure by traction 
the suture in the stump of the superior rectus 

B) Open lysis is almost completed The forceps at the upper right is on 
the superior rectus tendon; the forceps at the upper left is on the anterior edge 
# the obviously wide, muscular superior oblique The eye is depressed for 
photographic exposure. Lysis of the adherent area allows voluntary elevation of 
the globe and relief from the appearance of an overactive inferior oblique of the 


eve 

(( Adherence syndrome of the superior rectus and superior oblique with 
the superior oblique carried forward te a point near the insertion of the superior 
rectus 

A suture has been placed in the stump to depress the globe for photographic 
exposure \ suture im the superior rectus tendon maintains normal relations 
\ squint hook is passed under the normally tendinous, but anteriorly 
displaced, superior oblique temdon. Note that the superior oblique muscle bends 
sharply back from the point of adherence, to course under the superior rectus 
muscle and insert at its normal location The appearance of paralysis of the 
superior oblique with head tilting was completely reliewed without operation 
on the superior oblique other than lysis of the adherence 


to the stump 
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‘fexed muscle” duction test be done prior to operation on all patients with 
the appearance of lateral rectus paralysis. If definite resistance is 


encountered, the muscle is exposed and severed from the stump with the 


muscle clamp secured to the muscle. The area of adherence may then be 


directly examined by forcible internal rotation of the globe, especially if 


a hook ts placed under the inferior oblique so that the adherent area may 
he drawn forward and viewed directly. Even a moderately firm adherence 
may be separated by holding taut the lateral rectus with the muscle clamp 
ind forcibly rotating the globe externally with the forceps grasping the 
cut stump (open lysis). Cinly oceasionally is the adherence so firm that 
it 1s necessary actually to cut the tissue between the two muscle sheaths. 
In cutting, extreme caution must be taken to prevent severance of the 
inferior oblique muscle, which | have seen done on two occasions. When 
such firm union is present as to prevent any line for dissection, it is 
possible to place a suture in the inferior oblique muscle below the cross 
mg of the lateral rectus and to cut off the inferior oblique below the 
lateral rectus in its normal lineal relationship. This has not resulted in 
any limitation in action of the inferior oblique. The first three procedures 
considered in this paragraph have been recorded on kodachrome* motion 
picture film, namely, the “fixed muscle” duction test for the presence of a 
normal relation or of adherence, demonstration of adherence by probing 
under the taut exposed muscle and visual examination of the adherent 
irea by foretble mternal rotation and placement of a muscle hook around 
the tendon of the inferior oblique. Also recorded are the demonstration 
of external (closed) lysis (outside the conjunctiva), which should be 
itterapted on the eye not to he operated on ; internal (open) lysis before 
resection, by holding taut the muscle by the clamp and forcibly rotating 
the globe externally against the tract’on of the muscle stunyp, and section 
of an adherence so firm as to resist separation by traction or blunt 
dissection 

Che diagnosis of adherent lateral rectus muscle has important surgical 
sygnificance. It is a frequent procedure to merease the estimated correc 
tion for strabismus when a diagnosis of lateral rectus paralysis is made 
When the limitation of abduction has heen shown to be due to adherence 
und not to true paresis, and when this adherence can be freed, the above 


increase should not be added, or the result will be overcorrection 


ADHERENCE OF SUPERIOR RECTUS TO SUPERIOR OBLIQUE AT 
NORMAL CROSSING OF SUPERIOR RECTUS NEAR 
INSERTION OF SUPERIOR OBLIQUI 
In the superior rectus adherence syndrome, elevation of the globe is 
limited because the functional attachment of the superior rectus becomes 
that attachment of the superior oblique so far posterior that even power 


ful efforts at elevation could not elevate the globe, but could retract 
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only slightly the posterior pole. Isolated adherence of the superior 
rectus to the superior oblique is occasionally found, but this adherence 
is usually seen accompanying adherence of the lateral rectus to the 
inferior oblique. The clinical appearance is that of paresis of the 


adherent superior rectus, with overaction of the opposite inferior oblique. 


This is demonstrated most obviously when there is a clinical diagnosis 
of bilateral rectus paralysis, with overaction of one or both inferior 
oblique muscles. Here the true etiologic factor frequently is adherence 
of the lateral rectus muscles of both eyes to the inferior oblique muscles, 
and also adherence of one or both superior rectus muscles to the corre- 
sponding superior oblique muscles. Of great surgical importance is the 
finding of adherence between the superior rectus and the superior oblique 
muscle, because the best functional result follows lysis of this adherence, 
rather than a procedure designed to weaken the opposite inferior 
oblique. It frequently happens that the firmest superior rectus adher- 
ence is in the same eve as the firmest lateral rectus adherence, and it 
is surgically convement to obtain lysis of these two rectus muscles in 
one eye, accompanying the resection and recession, so that under one 
eyepad one has corrected the proper degree of squint and has permitted 
lateral rotation and upward rotation, with prevention of the appearance 
of overaction of the opposite inferior oblique muscle. Frequently, 
external lysis (separation of the adherent area by grasping the muscle 
at the equator with one forceps and the stump of the rectus with another, 
and then approximating the two forceps, as is done in testing) is suf- 
ficient for the eve with the smaller amount of adherence ; and, of course, 
an eyepad is not necessary after external lysis 


\DHERENCE OF SUPERIOR RECTUS TO SUPERIOR OBLIQUE, WITH SUPERIOR 
OBLIQUE CARRIED FORWARD TOWARD INSERTION OF SUPERIOR RECTUS 


This rare anomaly simulates paresis of the superior oblique with 
head tilting and is easily missed if the relation to the superior rectus 
is not examined prior to engaging the superior oblique tendon on the 
squint hook, for an area of disabling adherence may easily be separated 
in making the exposure. In the few cases of this anomaly which | 
have seen, the superior oblique was not advanced, but simply separated 
from the superior rectus and allowed to fall back along the equator to 
its functioning position, with relief of head tilting and establishment 
of apparently normal function, Examination of this relationship on 
exposure shows that the superior oblique tendon has been carried 
forward almost to the stump of the superior rectus and that it then 
turns back almost directly under the rectus to attach at its normal 
stump. Depression of the globe is, of course, impossible with the 
functional attachment at the retrolimbal attachment of the superior 
rectus. Of considerable interest is this finding, since it points emphati- 
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cally to an anomalous developmental factor, the superior oblique having 


been carried forward with the superior rectus as the latter grew forward 


SUMMARY 


Evidence is presented suggesting that anomalous development results 
in the presence of adherence of the sheaths of the lateral rectus and 
interior oblique muscles and that a second form of the adherence svn 
drome exists because of union between the superior rectus and the 
tendon sheath of the superior oblique. Presurgical examination with 
the “fixed muscle” duction test is recommended with all patients having 
the appearance of lateral rectus paralysis, superior rectus paralysis with 
overaction of the opposite inferior oblique or superior oblique paralysis 
with head tilting. Even weak adherence should be freed (open lysis) 
before one proceeds with the resection sutures, and in case of the 
bilateral adherence syndrome it is usually possible to free the weaker 
adherence without opening the conjunctiva by forcible “fixed muscle” 


duction (closed lysis). 
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MEDICAL WRITINGS OF DR. HARRY FRIEDENWALD 


The contributions which the late Dr. Harry Friedenwald made were 


numerous and his interests were widespread The Arcnrves believes 


that his medical writings should be listed because of their value to 
ophthalmology 
ORIGINAL ARTICLES 

[wo Cases of Unsuspected Fracture of the Skull Philadelphia M. Times 97:249 
1 1887 

Fin Fall von Iriscyste nach Magnetextraction Heilung durch Excision mit 
Erzielung guter Sehscharfe, Centralbl. { prakt. Augemh, 22:34], 1888 

Der sichthare Blutstrom in neugebildeten Hornhautgefassen. ibid 22:35, 

Cases of Phlegmonous Gangrene of the Lid. Am. | Ophth. 7: 285, 1890 

Recent Investigations in Strabismus. New York M. J. 82:179, 1890 

The Visual Symptoms of Migraine Maryland M. J. 24:133, 1890 

Report of the Ophthalmoscopic Examination of Dr Preston's Cases of Arterio 
Sclerosis, J. A. M. A. 96:622 (May 2) 189] 

Retinitis Diabetica, Arch Ophth. 20:544, 
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GLAUCOMA 
A Review of the Literoture, 1949-1950 


HAROLD G. SCHEIE, MD 
PHILADELPHIA 


*LAUCOMA is one of the most baffling diseases in ophthalmology, 
as well as one of the most serious. The number of papers appear 
ing im the literature on the subject and the divergent views expressed 
therein confirm the unsolved nature of the condition. This is particularly 
distressing because the treatment must of necessity be empirical as 
long as the underlying disturbances in physiology remain obscure. This 
review attempts to cover, as nearly as possible, the pertinent available 
papers published during the past year and to organize them into various 
categories under which the disease might be considered 


I. PRIMARY GLAUCOMA 


1. Mechanism [wo main schools of thought regarding the mech 
anism of origin of primary glaucoma today are widely accepted. (ne 
school believes that all primary glaucoma arises from a disturbance in 
the ocular-neurovascular system, whereas the other considers primary 
glaucoma chiefly from a mechanical point of view Speculation has 
always been keen as to the cause of glaucoma, but interest in the subject 
has been greatly stimulated during the past year, particularly in this 
country, as a result of recent papers by Duke-llder He favors a 
neurovascular disturbance as the underlying factor in all types of primary 
glaucoma, more or less to the exclusion of present day mechanical 
concepts 

1. Neurovascular Disturbance: Duke-Elder takes issue with the 
gonioscopic classification advanced by the symposium on glaucoma 
presented at the annual meeting of the American Academy of Ophthal 
mology and Otolaryngology in 1948. He believes, instead, that glaucoma 
should be divided into two categories, congestive and noncongestive 


He considers congestive glaucoma to be due fundamentally to a 


vascular instability, which, during acute stages, results in vasodilatation, 


From the Department of Ophthalmology, Hospital of the University of 
Pennsylvania and Children’s Hospital of Philadelphia 

1. Duke-Elder, S The Dependence of Surgery on Physiology 
Reference to the Treatment of Glaucoma, Am. ]. Ophth. 38:11, 1950; Fundamental 
Concepts in Glaucoma, Arch. Ophth. 42:538 (Nov.) 1949; The Physiology of the 
Intraocular Fluids and Its Clinical Significance, Am. J. Ophth. 38:1638, 1949 
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increased capillary permeability and edema, This entire process is 
accentuated by means of axon reflexes. These acute episodes are prob- 
ably precipitated by factors as yet undetermined, such as neurohumoral 
anomalies, upsets in the balance between the sympathetic and the para- 
sympathetic nervous system and endocrine dyscrasias. (ther factors, 
physical or psychosomatic, such as those stemming from emotional 
upsets involving the thalamus and hypothalamic region have been sug- 
gested. More specific precipitating factors are found im mstances in 
which congestive glaucoma follows certain inflammatory lesions of the 
eye, trauma to the eye, irritation of a dislocated lens, venous obstruction 
or other disorders, Regardless of these factors, Duke-Elder believes that 


the local pathologic condition ts clear, consisting of capillary dilatation, 
increased permeability, stasis and local edema, and often increased intra 
ocular pressure. He states that congestion and edematous swelling of 
the ciliary body may force the iris against the cornea. Ii this is repeated 


a sufficient number of times, increasing numbers of peripheral anterior 
synechias may form. He therefore believes that the depth of the angle 
is not a factor in precipitating the chain of events which he describes, 
but ss only the result of such vascular crises. Likewise, the elevated 
tension is a secondary consideration 

Duke-Elder also attributes noncongestive, or chronic simple, glau 


coma to a somewhat different vascular disturbance from that which 


produces the acute type. This consists of an instability of vascular con 
trol over the intraocular circulation which is characterized by insufficient 
wutrition of the ocular tissies, causing subsequent sclerosis and atrophy, 
rather than stasis or edema, such as ts found im the congestive variety 
Duke-Elder describes three manifestations of this circulatory disturbance, 
in which he attempts to explain the origin ot low tension glaucoma, as 
well as those types in which the tetsion is rather high early in the dis 
ease, 1. If the vessels of the posterior segment of the eve are involved, 
either alone or tt of proportion to the invelvement of the vessels of 
the anterior portion of the eye, nutritional excavation of the nerve head 


occurs, even though the ocular tension is within normal Inits. The 


meture of glaucoma without elevation of tension therefore results. The 


excavation of the nerve head, he assumes, is due to lacunar atrophy, 


which results from sclerosis of the nutrient vessels of the optic nerve 
2. lf the vessels of the anterior segment are particularly affected, a rise 
in tension is an early feature of the disease, and the changes in the optic 


nerve oceur late. In this case, he believes that the glaucoma results 


from an interference with drainage of fluid from the eve, probably 
hecause of sclerosis of the vessels of the anterior segment. 3. If the 
vascular involvement affects the whole eve and ts associated with the 
sclerotic effects which Duke-Flder postulates, the typical picture of 


glaucoma simplex with increased tension occurs 
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Duke-Elder cites certain supporting evidence in presenting his lucid 
arguments. He mentions a significant number of patients with glau- 
coma who have a general vascular instability, reflected both in the 
systemic blood pressure and in the local responses to various stimuli. He 
also cites the importance of emotional factors involved in such dis- 
turbances. 

\s evidence along the same line, but signifying imstability of the 
ocular system of vessels, he emphasizes that early in its course chronic 
simple glaucoma is manifest not so much by a rise in tension as by dis- 
tortion and exaggeration of the normal diurnal tension curve. This 
he believes is due to rhythmic circulatory changes. The hase pressure 
may remain unelevated, but the variations in tension are greater than 
normal. As further corollary evidence, he mentions the difference in 
the local vascular state during the phases of high and low tension. For 

xample, fluorescein permeability tests indicate a great variation in 
capillary permeability. For normal eyes a standard curve is found, 
whereas in glaucomatous eyes the permeability is usually much greater 
and there are sudden, unexpected variations. He also states that 
lability tests and venous pressure tests are usually positive during the 
phases of ascending tension of the diurnal curve in these glaucomatous 
eyes but are negative in the descending phase. These findings, he says, 
indicate lack of capillary stability during the phase of rising tenston, 
a condition which does not exist during the descending phase 

Numerous other articles have been written in support of the neuro 
vascular, neurovegetative theory of the origin of glaucoma during the 
past year, Filbry * suggests that chronic simple glaucoma may result 
from a constitutional hypofunction of the parasympathetic nervous 
system. This suggestion was supported by his finding that the ocular 
tension of several patients responded favorably to local or subcutaneous 
administration of acetylcholine. In my opimion, this observation might 


be questioned, because acetylcholine is ordinarily destroyed so rapidly 


in the tissues that when dropped into the eye it is incapable of pro- 
ducing miosis. As an observation along the same line, Jaffe * showed 
that sympathectomy was followed by some lowering of the intraocular 
pressure of cats, although he hesitates to draw any conclusions regard 
ing the exact role of the sympathetic system in glaucoma, Pau * states 
that he believes primary glaucoma is due to a hypertonicity of the 
sympathetic system, a condition resulting from a disturbance in the com 


2. Filbry, E Zur Aectiologie und Genese des Glaukoma simplex, Klin. 
Monatsh. Augenh. 118:506, 1949 

3. Jaffe, N.S Sympathetic Nervous System and Intraocular Pressure, Am 
j. Ophth. 38:1597, 1948 

4. Pau, H Das Primarglaukom als Tonusherabsetzung im Ziliarmuskel 
infolge bestehender Sympathikotonie, Klin. Monatsbl. f. Augenh. 118:513, 1949 
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mon regulatiig mechanism controlling variations in mtraocular tenssn 
us well as the systemic blood pressure. He cites the increased fre- 
quency of glaucoma im early sprig and in winter in support of this 
theory. He explains this by postulating an increased aran content of the 
air during winter and spring, aran being a polyvalent oxygen which 
acts as a stimulant on the parasympathetic nervous system, Godtfred 
sen’ observed three patients with Meénicre’s disease, all of whom had 
congestive ghiucoma. He offers this observation in suppert of the 
neurovascular theory, stating that beth diseases are due to a neuro 
vegetative disturbance, probably angioneurotic in nature 

Magitot * has long favored the neurovascular theory of origin of 
glaucoraa, assuming that the basic disturbance lies in the diencephalon, 
where he postulates a regulating center for ocular tension is located 
In a recent article, he offers experimental evidence, based on determi 
nations of acetylcholine and cholinesterase in the aqueous, to show that 


a disturbance in this center might result in a deficiency of the parasym 


pathetic system. Schmerl and Steinberg’ report further observations 
hased on studies of their own along the same lines. In earlier papers 
they had postulated that the diencephalon acts as a center for control of 
the intraocular pressure in relationship with the posterior lobe of the 
pituitary, the latter producing two active principles, one of which causes 
in increase, and in the other a decrease, in intraocular pressure. They felt 
that these active principles are secreted into the spinal fluid and carried 
hy it to reach the diencephalic region, to exert their effect on intraocular 
pressure. The diencephalon, in turn, exerts its effect on intraocular 
pressure through the medium of the autonomic nerve fibers which supply 
the eyeball and their effect on capillary action. The present report of 
these authors ts concerned with a study of the effect of the autonomic 
nervous system on intraocular pressure They conducted experiments 
im which the ciliary and cervical sympathetic ganglions were either 
stimulated or destroyed. Stimulation of the ciliary ganglion resulted in 
unmediate increases of intraocular pressure of from & 17 mim. of 
mereury Destruction of the ciliary ganglion by cautery in rabbits 
resulted in a decrease of intraocular pressure, varying from & to 13 mm 
of mercury In such animals, the injection of 40 ce. of distilled water 
per kilogram of body weight produced little or no change in intraocular 
tension, In the eves of normal rabbits the tension rose in such cir 


cumstances 


S Cenltiredsen, | Concurrence { Glaucoma and Méniére’s Disease \cta 
to-laryng. 37:533, 1949 
6. Magitot, A Tension oculaire et diencéphale, Arch. d’opht. ®:463, 1949 


7. Schmerl, F., and Steinberg, R The Role of Ciliary and Superior Cervical 
Ganglia in Ocular Tension, Am 1. Ophth 32:947, 1949 
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In previous expermments, they had found that placing rabbits in the 
dark caused the posterior lobe of the pituitary to liberate a substance 
into the spinal fluid which stimulated the sympathetic pathway and 
lowered intraocular pressure. On the other hand, when the animals 
were exposed to light, a substance was liberated which stimulated the 
parasympathetic pathways and caused an elevation in pressure. Such 
effects could be obtained by the intravenous injection of spinal fluid 
from these animals mto others of the same species. After cauterization 
of the cihary ganglion, the intravenous injection of spinal fluid from 
rabbits kept in the dark caused the usual reduction in pressure, but 
with the use of spmal fluid from animals exposed to light no change 
im pressure occurred These investigators concluded, therefore, that 
removal of the parasympathetic pathways results in failure to transmit 
those stumuli which cause an increase in tension, but the principle which 
lowers imtraocular pressure by stimulating the sympathetic pathways 
remains effective. 

The reverse was true after sympathectomy Stimulation of the 
superior cervical ganglion caused a lowering of intraocular pressure 
of from 7 to 11 mm. of mercury in normal rabbits. Injections of spinal 
Huid into such animals from rabbits exposed to light caused an increase 
m tension of from 3 to 9 mm. of mercury. Injections of spinal fluid 
trom rabbits kept in the dark caused no change, indicating that removal 
of the sympathetic pathway resulted in failure to transmit those stimuli 
which caused a decrease in tension There was no indication that it 
was interference with the active principle which caused an increase in 
tension This work is extremely interesting and will undoubtedly be 
carried further 

(ther papers have appeared which offer additional evidence to relate 
glaucoma more closely to disturbances of the general vascular system 
Dienstbier and associates * found that vascular hypertension was much 
more frequent in patients with glaucoma. Congestive glaucoma was 
often associated with paresthesias of the limbs, cyanosis, intermittent 
claudication, migraine, hypertension and varicose veins. Oscillotono 
metric tests revealed a decreased oscillatory index in cases of primary 
glaucoma, particularly the chronic simple type, whereas these tests gave 
a normal index with secondary glaucoma. This observation would sup 
port a vascular disturbance as the cause of primary *laucoma, These 
investigators also studied capillary function and found evidence of vaso 
neurosis in patients with congestive glaucoma, whereas relation to 


arteriosclerosis was found in patients with chronic simple glaucoma 


Such objective studies must certainly be given considerable weight 


8 Diensthier, F.; Balik, J.. and Kafka, H.: A Contribution to the Theory 
of the Vaseular Origin of Glaucoma, Brit. J. Ophth. 34:47, 1950 
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Haselmann” attempted to approach the problem through laboratory 
methods, consisting of deternnnations of the basal metabolic rate, blood 
cholesterol and blood sugar tolerance, urinary concentration and dilu 
tion tests and roeentgenographic studies of the skull. He found a 
tendency to elevation of the basal metabolic rate and a disturbance in 
blood sugar tolerance curves, but it was the impression that no con 
clusions could be drawn. The author feels that at best his results may 
indicate an endocrine disturbance. Cristini'® attempted to show a 
relationship between the cardioaortic and the sinucarotid reflexes in 
patients with primary glaucoma, but the evidence was not very con 


clusive. Bruckner and associates *' showed that the ocular tension 
tended to be higher as the patient's head was lowered, a finding which 
was not influenced by the previous topical application of physostigmine 
or neostigmine, The elevation, however, could be suppressed by the 
mstillation of atropine. It would seem that the factors involved in their 
studies were based to some extent on the same principles as provocative 
tests which involve interference with venous return from the head 
region 

Matteucci,” in an interesting paper, reports that glaucoma without 
ocular hypertension was frequently seen with permanent arterial hypo 
tension. He suggests that treatment be directed against the latter. He 
states that, in his opinion congestive glaucoma of both the acute and 
the chronic type was most frequently seen in association with paroxysmal 
arterial hypotension, which occurs secondary to such conditions as 


cardiopathies, mfectious disease, endocrine disorders and sinucarotid 


hypersenstiilty. He states that glancoma appears during the crisis of 


hypotension, Matteucci’s claims seem to have little basis for support in 
the literature 

Duke-Flder, however, states that the cause of glaucoma is still 
unproved and that the problem is left for future investigations, many 
present day ideas being somewhat philosophical 

2. Mechanical Theory: The mechanical theory of origin of glaucoma 
had its inception in 1923, when Raeder found that acute congestive glau 
coma was associated with a shallow anterior chamber whereas the chronic 
simple type was more generally associated with a chamber of normal 
depth. Since that time considerable evidence has been accumulated by 


9 Haselmanu, G Untersuchungen zur Frage Glaukom und Allgemein 
storungen, Klin. Monatsbl. Augenh. 118:527, 1949 

Cristini, G Reflettiwita sinu-carotidea net glaucomatosi 
primari, Gior ital. oftal, 02:385, 1948 

ll. Brickner, R.; Hermann, C., and Jent-Peyer, S.: Beitrag zur physikalischen 
and pharmakologischen Reeinflussung des Augendruckes, Ophthalmologica 118:520 
1949 

12. Matteucci, P.: Les glaucomes des hypotendus artériels, Ann. d’ocul. 183:313 
1980 
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many investigators through anatomic and gonioscopic studies to show 
that congestive glaucoma characteristically occurs in eyes with narrow 
angles, whereas in a majority of instances chronic simple glaucoma 
occurs in eves with angles of normal width. The accumulated evidence 
led the committee presenting the symposium on primary glaucema at the 
\merican Academy of Ophthalmology and Otolaryngology (1948) to 
adopt the gonioscopic classification. Most authors of papers on glaucoma 
appearing in this country during the past year have accepted these 
genioscopic concepts, although oo particularly outstanding contributions 
to their support have been made during this time 

Several papers have appeared on the subject of aqueous veins, a 
phase of ocular anatomy and physiology which may prove to favor either 
the mechanical or the neurovascular theory. Interest in these vessels 
has developed rapidly since their description by Ascher, and as a result 
of subsequent work, particularly by Ascher and Goldmann. Ascher has 
suggested that obstruction to the aqueous veins, such as might follow 
extensive surgical procedures on the anterior segment, might be a 
factor in causing elevated ocular tension. Goldmann, on the other hand, 
after studying the behavior of acqueous veins, suggested that the high 
incidence of the negative glass rod phenomenon in chronic simple glau 
coma (filling of the aqueous veins with blood, coincident with pres- 
sure on the recipient vessel) might signify an increased filtering resis- 
tance between the anterior chamber and the canal of Schlemm, with 
resultant low pressure in the aqueous veins. Ascher‘? suggests that 
since blood flows back into the aqueous ves on pressure (negative 
glass rod phenomenon), but not into the canal of Schlemm, the outlets 
of the canal into the aqueous veins may instead be narrowed 

Gaba '* takes exception to Goldmann’s theory because he feels that 
the pressure within the episcleral veins, as well as the effects of pres 
sure on them, must be taken into consideration. He feels that large 
differences of pressure within these vessels might result ftom very 
small changes in caliber due to external pressure. Therefore pressure 
with a glass rod in eliciting the glass rod phenomenon might of itself 
alter the direction of aqueous flow in the veins, a phenomenon possibly 
not related to differences of pressure in the canal of Schlemm, Such 
objections are difficult to refute. Goldmann '* attempted to analyze the 
cireulation of aqueous through the canal of Schlemm and into the 


13. Ascher, K. W Aqueous Veins and Their Significance for Pathogenesis 
of Glaucoma, Arch. Ophth. 42:66 (July) 1949 
14. Gaba. V A Criticism of Goldmann's Interpretation of Ascher’s Phenome 


non, Ceskoslov. oft. $:168, 1949 


15. Goldmann, H Die Kammerwasservenen und das Poiseuille’sche Gesetz, 
Ophthalmologica 118:496, 1949; Zur Frage der Sitzes der Widerstandserhohung 
beirn einfachen Glaukom, ibid. 119:267. 1950 
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aqueous verns by mathematical means, but his figures might be ques 
toned because of the lack of any actual measurements of many of the 
essential factors, such as minute volume of aqueous elimination and 
the viscosity of the contents of the vessels. He attempted to correlate 
outflow readings with gonioscopic changes in three cases of glaucoma, 
again without very conclusive results 


The phenomenon observed in aqueous vems has been adopted by 


the proponents of the neurovascular theory of origin of glaucoma, as 
well as by the advocates of the mechanical school of thought. Thomas 
sen '* believes that the glass rod phenomenon is directly related to the 
level of pressure within the episcleral veins, into which the aqueous 
veins drain. Thomassen adopts the premise that the venous pressure is 
high in’proportion to the intraocular pressure when the intraocular pres 
sure is in an increasing phase and that it is lower when the intraocular 
pressure is in a decreasing phase. He found that the glass rod phe 
nomenon was negative during periods of increasing ocular tension, 
whereas in the same eyes and the same veins it was positive during 
periods of decreasing tension \s a result, the aqueous displaces the 
hiood from the recipient veins during the dec reasing phase, when the 
venous pressure is lower, and the reverse occurs during periods of 
rising tension. To him this observation refutes Goldmann’s idea that 
the glass rod phenomenon is negative in yvlaucomatous eves because of 
low pressure in the aqueous vems resulting from increased resistance 
in the permeable membrane between the anterior chamber and Schlemm’s 
canal. He likewise does not accept Ascher’s explanation that the glass 
rol phenomenon is negative as a result of decreased pressure in the 
wjueous veins through interference with the outflow of blood due to 
narrowing of the outlets of Schlemm's canal 

All these authors agree that the glass rod phenomenon is usually 
positive in normal eves, and that it is consistent for any given ver in 
repeated tests. In eves with chronk simple glaucoma the phenomenon 
tends to be negative, except that the results of the test are not as con 
sistent as im the normal eve or when the pressure has been controlled 
hy motics or by operation. Thomassen explains the inconsistency in 
glaucomatous eyes by first indicating that the venous pressure varies as 
stated above, according to whether the ocular tension is increasing or 
decreasing. Furthermore, when the tension is elevated. the intraocular 
venous pressure is considerably higher than the venous pressure outside 
the eve. A sharp gradient. therefore, must result. which, in turn, leads to 
the negative glass rod phenomenon 


16. Thomassen, T. | The Glass Rod Test in Glaucomatous Eves, Brit J 
Ophth 1773, 1949 

17. Thomassen, Perkins, FE. S., and Dobree, T. H Aqueous Veins in 
Glaucomatous Fyes, Brit. | Ophth. 94:221. 1950 
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Weimstein “* reports observations somewhat similar to Thomassen’s 
He compressed the jugular vein, causing Schlemm’s canal te fill with 
blood, and thereby demonstrated that the two systems are im close com 
munication. Somewhat along the lines of Ascher’s glass rod test, he 
showed that on removal of the venous obstruction the strated vessels 
containing blood and aqueous quickly regained their appearance im 
normal eyes. The process, however, was greatly delayed in cases of 
chromic simple glaucoma because of the increased pressure in the efferent 
vern. The author also observed that on elicitation of a negative glass rod 
phenomenon the vessels quickly regained their former appearance 1m 
normal eves but that the process was greatly delayed in eves with chronic 
simple glaucoma. This, he feels, was due to tecreased pressure in the 
efferent ven. This somewhat confirmed Thomassen’s work. The author 
believes that there also are efferent vessels containing aqueous which 
drain pesteriorly through the ciliary system. As evidence of this, he cites 
the fact that he and Bussaca were unable to find aqueous veins in cases 
of hydrophthalmos. In spite of that, and assuming that Schlemm’s canal 
was absent or replaced with tissue hyperplasia, the tension stabilized 
at a moderate height, indicating escape of aqueous. This, he feels, pre- 
supposes a dramage system other than that of Schlemm’s canal, with 
its aqueous veins 


Weekers and Prijot ’ report that rabbits and guinea pigs have 


aqueous vems which are analogous to those of human beings, and they 
submit their observations on the study of these vessels. They claim to 
have shown that the pressure in the aqueous veins rises, and likewise 
falls, according to the pressure within the anterior chamber. If the ocular 
tension is less than 15 mm. of mercury, the flow of aqueous in the veins 
is halted 

rhe ditterences of opinion between those who hold to the neurovas 
cular theory of origin of glaucoma and those who support the mechanical 
theory, which is based largely on gomioscopic concepts, are not as pro 
found as they appear. They can be resolved to a large extent, because 
most ophthalmologists who accept the gonioscopic classification of 
glaucoma believe that no specihe etiologic factor for the disease is implied 
Instead, this classification is sufficiently elastic to embrace the various 
causes of glaucoma as they may be recognized in the future. At the same 
time, it seems to offer a reasonably satisfactory division of glaucoma into 
two broad, but distinct, types, based on a fairly consistent appearance 

1k. Weinstein, P New Concepts Regarding Anterior Drainage of the Eye 
Brit. J. Ophth. 34:161, 1950. 


19. Weekers, R., and Prijot, E.: Recherches expérimentales sur les fonctions des 
veines aqueuses, Ophthalmologica 119:321, 1950 
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of the angle of the anterior chamber and a rather typical clinical course 
Such a classification seems to offer a practical yet dynamic approach to 
the study of primary glaucoma 

Phe neurovascular school adheres to the older terminology of chronic 
simple, rather than wide angle, glaucoma and to congestive rather than 
narrow angle, glaucoma. Duke-Elder, however, agrees that the two 
classifications run quite parallel 

The most irreconcilable difference between the two schools is found 
in the mechanism of acute congestive (narrow angle) glaucoma. The 
neurovascular theory assumes that this disease occurs solely on the basis 
of a neurovascular disturbance which produces edema of the ciliary bedy, 
with resultant narrowing of the angle. The width of the angle is therefore 
only a secondary feature. The mechanical theory assumes such eyes to 
have anatomically narrow angles, which predispose them to attacks of 
glaucoma. Acute attacks are thought to occur whenever the angle 
becomes blocked through any cause which forces the periphery of the 
iris into contact with the trabecular region of the angle of the anterior 
chamber. Escape of aqueous is therefore prevented, and the intraocular 
pressure rises rapidly. This might result from factors which seem purely 
mechanical, such as pupillary dilatation in a dark room, or from neuro 
vascular factors, such as congestion of the ciliary body caused, for 
example, by emotional disturbances or minor trauma to the eve. The fact 
that the tension becomes elevated in a dark room with congestion appear 


ing subsequently suggests that at least in some cases the precipitating 
factor might be mechanical, owing to obstruction of the angle 


Most workers in the field of glaucoma who follow gomioscopic con 
cepts would disagree with Duke-Elder’s statement that 20 per cent of 
eves with acute congestive glaucoma have angles that are open on gone 
scopic examination, unless the examination ts made between attacks 
Even between attacks, however, such eves invariably have extremel) 
narrow angles. One's convictions regarding acute congestive (narrow 
angle) glaucoma become more firmly fixed after repeatedly observing 
acute mises in ocular tension following mydriasis in eyes with narrow 
angles, whereas even the pupils of glaucomatous eves with angles of 
normal width can be dilated with impunity 

he fact that a peripheral or complete iridectomy can prevent attacks 
of acute congestive glaucoma has been used as an argument in favor of 
the neurovascular theory of origin of glaucoma. It is believed by those 
who advance this argument that such an iridectomy is curative, through 
its effect on the neurovascular reflexes of the eve. This is hard to accept 
when the great extent of the vascular bed of the eye is considered. It 
seems easier to believe that iridectomy prevents mechanical sealing of the 


angle by keeping at least a portion of the trabecular area open for escape 
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uf aqueous, thereby preventing sudden complete closure of the angle 
through circumferential contact between the periphery of the iris and the 
trabecular area. 

The gonioscopic classification of glaucoma breaks down most seriously 
in wide angle (chronic simple) glaucoma, because a significant per- 
centage of eyes with chronic simple glaucoma do have narrow angles, 
Duke-Elder states that 40 per cent of the eyes with chronic simple 
glaucoma have narrow angles, but that figure seems high, and one which 
would arouse great differences of opinion, at least early in the course 
of the disease. It is recognized, on the other hand, that, for some reason, 
during the terminal stages of chronic simple glaucoma the angles tend 
to become narrower, and finally close, as congestion appears, The appar- 
ent paradox of anatomically narrow angles occurring in so-called wide 
angle (chronic simple) glaucoma can be explained only by assuming 
that the width of the angle of the anterior chamber is an anatomic char 
acteristic, inherent in the individual. As a result, such an eye, although : 
predisposed to attacks of acute congestive glaucoma, may remain normal 
throughout life, but at the same time be subject to chronic simple ( wide 
angle) glaucoma or any other ocular disease 

The gonioscopic designation of chronic simple glaucoma as wide 
angle glaucoma seems admirably suited to serve as a basis for the future 
study of this disease because it does not imply that any single cause is 
responsible ; instead, it assumes that there may be several. The problem # 
is therefore recognized and left open for future investigation. It seems 
likely that what is now known as primary glaucoma will eventually be 
resolved into several different entities, which will then be regarded as 
additional types of secondary glaucoma. ‘The concept of wide angle 
glaucoma is sufficiently elastic to permit the consideration of various 
causes of the disease, such as a neurovascular disturbance involving either 
the production or the escape of aqueous or more purely mechanical 
factors. Among these are changes in the trabeculum, at least one variety 


of which has been described by Reese as due to a cuticular membrane, 


or disturbances directly within the canal of Schlemm, the afferent or : 


efferent vessels supplying the canal of Schlemm or even the aqueous 


vells 


The distinctly different behavior of wide angle and narrow angle 
glaucoma clinically seems to favor the gonioscopic classification. The 
danger of pupillary dilatation in eyes with narrow angles has been 
repeatedly observed, whereas there is little danger in dilating the pupils 
of eyes with normally wide angles. The result of the darkroom mydriasis 
test is likewise frequently positive in cases of narrow angle glaucoma, 
while that of the water provocative test is negative. The opposite is true 


of the wide angle type. Narrow angle, or acute congestive, glaucoma 


a 


responds exceedingly well to iridectomny if done early, whereas iridectom 
has little effect on the clinical course of wide angle, or chroni simple 
glaucoma. Normalization of tension is less certain regardless of the type 
of operation in eyes with wide angle (chronic simple) glaucoma. Pro 
gressive visual deterioration occur rarely after successful surgical 
treatment of narrow angle (acute congestive) glaucoma, in con 
trast to the late changes which follow operation in eves with wide 
angle (chronic simple) glaucoma, among which are infection. cataract 
and hypotension larly operation, therefore, is advised in cases of 
narrow angle glaucoma, but in the wide angle (chronic simple) type 
surgical intervention is deferred until there is some sign of visual 
deterioration or greatly elevated ocular tension. ¢ hanges in visual fields 
rarely occur in acute congestive glaucoma in the absence of prolonged 
rises in ocular tension or repeated acute attacks (On the other hand, 
they are characteristic of wide angle (chronic simple) glaucoma and 
offer the kev to intelligent follow up observation. Glaucomatous 
excavation of the optic nerve head rarely occurs except in the very late 
stages of narrow angle (acute congestive) glaucoma, when the ocular 
tension ts at a sustained high level, whereas it is characteristic of wide 
angle (chronic simple) glaucoma 

Phere seems to be little real difference of opinion between the neuro 
vascular and the mechanical theory of origin of glaucoma with regard to 
the importance of ocular tension toth schools of thought assume that 
the elevated ocular tension is secondary to the underlying factor in 
glaucoma, whatever it might be, and neither school belittles the impor 
tance of repeated tonometric observations in following the response of 
the disease to treatment. The neurovascular theory, however, assumes 
that many of the degenerative ocular changes, such as excavation of the 
optte nerve, probably result from vascular disease rather than from 
pressure 

Proponents of the mechanical theory would be more prone to believe 
that, aside from the underlying cause of glaucoma, whether it be neuro 
vascular or some other, many of the pathologic changes are caused by the 
elevated intraocular pressure itself \ classic example is found in 
children with buphthalmes, in which the globe enlarges. as a result of 


excessive intraocular pressure, until rupture of the eyeball may be 


imminent This enlargement ceases if the pressure is normalized surgi 
cally Another example is the rapid onset of optic nerve atrophy and 
glaucomatous cupping associated with uncontrolled glaucoma following 
cataract extractior i tvpe of disease usually due to mechanical 


obstruction of the angle of the anterior chamber Still another « xample 
is rapid optic nerve atrophy and loss of vision which occur during 
acute uncontrolled attacks of congestive glaucoma with extremely 


elevated ocular tension This can he prevented if the tension 1s 
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controlled promptly. They also believe that the rate of onset of glau- 
comatous cupping and the loss of visual fields in wide angle (chronic 
simple} glaucoma are likely to be more rapid with high levels of ocular 
tension than with lower levels. Patients may be treated with miotics for 
long periods without loss of visual field if the tension ranges between 30 
and 35 mm. of mercury; however, few eyes can successfully tolerate 
ocular tensions over 40 mm. of mercury without the rather rapid occur 
rence of optic nerve atrophy and progressive visual loss, Glaucoma 
without hypertension might be offered as an example to refute such 
statements, but, as Friedenwald has stated, the disease ts extremely rare 
In our own experience at the Hospital of the University of Pennsylvania, 
in studying the few such cases which we have seen, the visual loss is 
usually due to some other cause which simulates glaucoma, such as 
chiasmal lesions 

Final proof of the cause of primary glaucoma must await further 
clinical and experimental evidence. The ultimate goal will be reached 
only when both the terms “wide angle” and “primary” glaucoma are 
outmoded and each type of glaucoma within the group is identified. The 
physiopathology of glaucoma is as yet necessarily obscure because not 
even all the details of the formation of aqueous humor have as yet been 
elaborated. Notable work is being carried on by Kinsey, Friedenwald, 
Duke-Elder and others, which is adding greatly to knowledge of the 
subject, but much remains to be learned. For example, general agree 
ment has only recently been reached that the aqueous humor ts at least 
in part a secretion. New technics are being devised for the study of the 
physiology of the aqueous, including its formation and circulation, 
particularly with utilization of tracer substances, which may make clinical 
observations along the same lines as those previously carried out on 
animals quite feasible. Cagianut and Verrey * already have reported 
such experiments on human eyes prior to enucleation, They injected 
heavy water into the anterior chamber and measured its concentration 
in the aqueous, lens and vitreous following enucleation. They found 


that half the water was replaced in 2.7 minutes, signifying rapid exchange 


across the blood-aqueous barrier. A comparison of normal and glau- 
comatous eyes is not as yet available. The physiology of the aqueous 
humor is discussed in the October annual review of the Arcnuives 

RB. Perimetric Studies in Glaucoma,—-Several articles on perimetric 
studies in glaucoma have appeared during the past year. Wilson ™ 


2). Cagianut, B., and Verrey, I Essai de dépistage de metaholiume hydrique 
dans les milieux transparents de l'oeil humain par injection d'eau lourde dans la 
chambre antérieure, Ann. d’ocul. 182:649, 1949 

21. Wilson. R. P The Early Diagnosis of Chromic Primary Glaucoma, with 
Remarks on the Value of Perimetry in Relation to Prognosis and Treatment, Tr 
Ophth. Soc. New Zealand 3:39, 1949 
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presents an excellent review and analysis of the subject. The use of 
small test objects is emphasized. He notes, as was previously pointed 
out by Traquair, that the so-called Seidel sign does not develop as a 
direct extension in the blindspot but, instead, begins as a scotoma at a 
point away from the blindspot, along the distribution of an arcuate 
scotoma, and only later enlarges and coalesces with the blindspot to 
produce the appearance of winging. He found depression of the central 
isopters an early sign of glaucoma, manifest as baring of the blindspot or 
a Roenne step in the nasal aspect of the central fields, and occurring 
hefore there is anv obvious irregularity in the peripheral nasal field 
These defects can be demonstrated by small white test objects or by 
larger colored ones. He reemphasized the importance of following the 
course of glaucoma with measurement of the visual fields, to supplement 
the periodic recording of ocular tension 


Miles * and Weekers and his associates ® report observations made 
in studying flicker fusion frequency fields in glaucoma. Miles reports 
that depression is commener in the nasal than in the temporal field, and 
in the peripheral than in the central field, with central loss and baring 
of the blindspot of 25 of 32 eves. He found changes in the flicker fusion 
frequency fields of 24 eves, in which the ordinary visual fields had been 
normal, medicating that flicker fusion frequency is reduced before form 
vision is lost. Weekers and his associates drew similar conclusions as to 
the sensitivity of the test They emphasized that the flicker fusion 
frequency fields are very easy to determine. From these reports, this 
technic seems to offer an excellent new approach to the early diagnosis 
and study of glaucoma. Tikhomirov and Siedlovskaya ** studied changes 
oceurring in the blindspot of normal and of glaucomatous eyes during 
water provocative tests. They found no changes occurred in normal eves 
but that the blindspot increased in size in all the glaucomatous eyes 
Chevy believe that the changes in the size of the blindspot are due to 
retinal edema or increased permeability of the retinal blood vessels 

C. Medical Treatment of Primary Glaucoma.— No great strides have 
heen made in the medical management of primary glaucoma during the 
mast year Most of the papers written sunply represent attempts to 


evaluate further the therapeutic measures already available. Christensen 


22. Miles, P. W Flicker Puston Fields Findings in Early Glaucoma, Arct 
Ophth. 48:661 (April) 1956 

23. Weekers, R.: Roussel, F., and Heintz, A Les modifications de la fréquence 
ritique de fusion dans le glaucome, Ophthalmologica 118:555, 1949 

24 Tikhomirov, P., and Sicedlovskaya, | Increase im the Size of the 
Blindspet Following the Administration of Water ac a New Method of Farly 
Diagnosis of Glaucoma, Vestnik oftal. 28:23, 1949 
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and Swan, in 1948, reported that dibenamine*® (N,N,-dibenzoyl-- 
chloroethylamine hydrochloride}, an adrenergic-blocking agent, was 
effective in lowering the ocular tension during attacks of acute congestive 
glaucoma. Its effect, however, was only temporary. Bloomfield and 
Haimovici * report its use in the treatment of chronic simple glaucoma, 
on the assumption that excessive sympathetic stimulation might be the 
cause of this disease. They observed its effect on 18 eyes in 9 patients and 
noted an appreciable fall in ocular tension, beginning within two to three 
hours after administration of the drug and persisting for periods of 24 
to 48 hours. The tension then gradually rose. The authors feel 
however, that the clinical value of dibenamine® is limited because intra 
venous administration is required and it produces a rather pronounced 
postural hypotension. Further study of this new substance is necessary 
In our own experience at the Hospital of the University of Pennsylvania 
it has given more erratic results than those reported by Christensen and 
Swan and Bloomfield 


Ehlers.** Gallino and Bottini." Goedbloed” Raiford?" Stone,” 
Vanysek,** Wheeler * and Weekers and Roussel ** have all reported om 
the use of diisopropyl fluorophosphate (DFP) in the treatment of glau 
coma. Agreement continues to be general that it is the strongest miotic 
agent of its type and that it is the most effective one available in counter- 
acting homatropine and atropine. Its effectiveness as a miotic agent is 


somewhat neutralized by the discomfort which it causes, due to ciliary 


It is of particular value in cases in which surgical measures are 


spasm 


25. Christensen, I... and Swan, K. ¢ Adrenergic Blocking Agents in the 
Treatment of Glaucoma, Tr. Am. Acad, Ophth. 83:489, 1949 
26. Bloomfield, S.. and Haimovici, H.: Effect of Dibenamine*® 


in Chronic Sim 
we Glaucoma, Arch. Ophth. 43:969 (June) 1950 


27. Ehlers, H Diisopropy! Fluerophesphate in Treatment of Glaucoma 
Ugesk. f. lager 122:82, 1956 

28. Gallino, J. A., and Bottini, E. E Observaciones clinicas con el empleo de 
DFP (diisopropil fluorofosfate), Arch. oftal. Buenos Aires 24:195, 1949 

29. Goedbloed, J.: Quelques faits d'observation avec le di-isopropy!l-fluorophos 
phate, Ann. d’ocul. 182:885, 1949 


*). Raiford, M. B Clinical Evaluation of D.F.P. in Glaucoma Therapy 
Am. J. Ophth. 32:1399, 1949 


31. Stone, W. ¢ Use of Di-Isopropy! Fluorophosphate (DFP) in Treat 
ment of Glaucoma, Arch. Ophth. 43:36 (Jan.) 1950 

32. Vanysek, J Di-Isopropy! Fluorofosfat-Nove miotikum, Ceskoslov. oft 
5:8, 1949 


33. Wheeler, J. R The Reduction of Intraocular Tension by Curare, Retro 
bulbar Procaine and Di-Isopropy! Fluerophosphate, Tr. Ophth. Soc. U 
69: 209, 1949 

34. Weekers, R., and Roussel, F Recherches expérimentales et cliniques sur 


le mode d'action de linjection rétrobulbaire d'aleool, Ophthalmologica 118:115 
1949 
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to be avoided at any cost and in cases of secondary glaucoma following 
cataract extraction. Raiford * reemphasized its value in avoiding fluctu 
ation of intraocular pressure as a result of its prolonged effect. He notes 
that occasionally eyes do become refractory to the drug. Stone” also 
mentions a secondary rise of tension in about 16 per cent of all treated 
eyes. From reports appearing in the literature, there 1s no doubt that 
diisopropyl fluorophosphate is a valuable adjunct in the medical treatment 
of glaucoma 

Marr and Grob report further observations om the use of tetra 
ethylpyrophosphate in the treatment of glaucoma. This is a substance 
which acts through inhibition of cholinesterase, somewhat resembling 
dusopropyl fluorophosphate in its action. It does not, however, inhibit 
cholinesterase irreversibly, as does dusopropyl fluorophosphate and its 
action 1s considerably shorter. The authors treated 31 eves with chronic 
glaucoma, all with the primary wide angle type, except for two with 
chronic narrow angle glaucoma, one with glaucoma capsulare, one with 
glaucoma secondary to cataract extraction and one with glaucoma sec 
ondary to mactive uveitis. The tension had been uncontrolled in these 
eyes with pilocarpine, physostigmine and furfuryl trimethylammonium 
iodide (furmethide*). Tetraethylpyrophosphate was used over a period 
of five months in concentrations of 0.05, 0.1 and 0.2 per cent in peanut oil, 
instilled one to three times daily. The tension was maintained below 30 
mm. of mercury in only five of the treated eves. In 20 eves treatment 
tailed because the tension was not maintained within normal limits. and 
in © eyes use of the drug was stopped because of local symptoms, con 
sisting of severe brow ache, blurred vision and supraorbital pain. In a 
myopic eye a retinal detachment developed two months after the insti 
tution of treatment. The authors’ report offers little encouragement for 
further use of the drug 

Several reports have appeared in the literature on the use of 
procaine, given either as retrobulbar or as intravenous injections 
\lthough retrobulbar injections of procaine and epinephrine have been 
used for some time in the treatment of acute congestive glaucoma. 
turther investigation of their mode of action is indicated. Gifford ** 
reported extensive studies on the effect of the retrobulbar injection of 
procaine and epinephrine on the tension of normal and glaucomatous 
eyes. His observations were based on retrobulbar injections made 
before 65 operations for cataract and 40 operations for glaucoma. The 


interior chamber deepened, and the tension fell about 33 per cent in eves 


‘Ss. Marr, W. G., and Grob, D Seme Ocular Effects of a New Anticholin 
esterase Tetraethy! Pyrophosphate (TEPP) and Its Use in the Treatment of 
Chrome Glaucoma, Am. |. Ophth. 38:904, 1950 

%. Gifford, H., Ir \ Study of the Effect of Retrobulbar Anesthesia on the 


Ocular Tension and the Vitreous Pressure, Am. |. Ophth. $2:1350 1040 
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having cataracts and from 60 per cent to not at all in eves with glaucoma 
He tound that injections of epinephrine solution alone were not as 
effective as the drug combined with procaine. He pointed out that 
either drug, used alone, reduced the intraocular pressure. Because epi- 
nephrine acts by stimulating the sympathetic nerves, he felt that procaine 
must lower the intraocular tension by blocking the parasympathetic 
activity of the third nerve and ciliary ganglion. Fenwick ” reports that 
the retrobulbar injection of procaine and epinephrine will temporarily 
reduce the te-sion and congestion in about one fourth of all eves with 
acute congestive glaucoma, permitting surgical procedures under more 


favorable circumstances. Esente * advocates the slow intravenous injec 
tion of 10 to 20 ce. of 2 per cent procaine hydrochloride in the treatment 
of acute congestive glaucoraa, He states that the intraocular pressure 
begins to decrease about two hours after the injection, reaching its lowest 
hgure about six hours later. He presents 8 cases to substantiate his 
claims. Givner and Graubard,** on the other hand, report no reduction 
in tension in 10 cases after the intravenous use of procaine. Two patients 
with absolute glaucoma obtained some relief from pain 


Weekers and Roussel ** report studies showing that retrobulhar 
injections of alcohol in rabbits, and to a less extent in man, damage the 
parasympathetic fibers and ciliary ganglion. This was manifested by 
sensitization of the sphincter pupillae to acetvlbeta-methyl choline and 
by failure of physostigmine or diisopropyl! fluorophosphate to produce 
miosis. Maumenee * emphasized -the usefulness of retrobulhar injec- 
tion of alcohol for relief of pain in absolute glaucoma, a particularly use 
ful procedure in cases of elderly patients in which enucleation must be 
deterred for some reason. Maumenee also suggests that it be used in less 
advanced cases of glaucoma in which the disease fails to respond to 
medical therapy. However, the danger of diplopia, as well as of possible 
injury to the optic nerve, is a deterrent 

Bloomfield and Kellerman“ report observations made on 41 eves 
having uncontrolled chronic simple glaucoma with residual fields 
limited to 10 degrees from fixation or less. Of 19 of these eves. which 


were treated surgically for reduction of the tension, visual acuity was 


37. Fenwick, G. del \ Therapeutic Step in Chronic Glaucoma, Brit. J] 
Ophth. 33:688, 1949 


8. Esente, I Intravenous Use of Procaine in Treatment of Glaucoma 
Ophthalmologica 117:147, 1949 

9. Givner, L, and Graubard, D. J The Use of Procaine Intravenously in 
Ophthalmology, Am. J. Ophth. $8:1117, 1949 

40. Maumenee, A. F Retrobulbar Alcohol Injections: Relief of Ocular Pain 
in Eyes With and Without Vision, Am. J. Ophth. 32:1502, 1949 

41. Bloomfield, S. and Kellerman, I Therapeutic Results in Advanced 
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subsequently lost in 84 per cent, falling to less than 20/200 in 47 per 
cent over a follow-up period of two years. (mn the remaining 22 eves no 
operation was performed, although the tension remained uncontrolled " 
under medical treatment, Of this group, over a comparable period, 


visual loss occurred in only ¥% per cent, visual acuity being reduced to 
less than 20/200 in 14 per cent The authors feel, therefore, that 


surgical intervention is contraindicated in eves with only residual visual 
helds 


D. Surgical Treatment of Primary Glaucoma Phe literature during 


the past year reflects in reasing interest in varios | rocedures for cautery 
of the ciliary body. Emphasis has been placed on the probability that 
tension is lowered through diminution of the blood supply of the ciliary 
body, with subsequent atrophy Followmeg such reasoning, Reiser * 
ulvecates placement of the punctures 8 mm. from the limbus, care being 
taken to cauterize the insertion of the muscles in order to close off the 
cthary arteries. Weekers * emphasizes the fact that diatherm produces 
lowered tension in rabbits even when applied far behind the cilarv body 
He, however, attributes this to a possible vasodilatation in the area. The 
fact that the punctures seem effective when applied well back from the 
lunbus is emphasized in papers by Biozzi,** Arato * and Schreck,"* wh« 
recommend coagulating well posteriorly to catch the long posterior ciliary 
arteries, Arato* placed 10 to 12 punctures immediately in front of the 
muscle tendons and reported excellent results in cases of chronic simple 


glaucoma. Most of the reports are enthusiastic as to the value of the 


procedure 


Berens, Sheppard and Duel*’ reported a technic which employs 
electrolysis of the ciliary body rather than diathermy. They believe there 


is less reaction after electrolysis because it causes a chemical decompo 


sition of tissue, which is controlled. They cite the lessened congestion 


of the ciliary body and eveball following electrolysis as compared with 


that following eyclodiathermy. The lower half of the eveball is treated 
with 50 to 7 


5 punctures made with a fine conical straight needle 


apphed | and 3 rom. back of the limbus, current of 5 milliamperes 


42. Reiser, K. A Die “Skleraldiathermiepunktur” (SDP Fine eimfache 


Glaukomoperation, Monatsbl. Augenh. 21§:491, 1949 . 


43. Weekers, | Mode d'action des opérations antiglavcomateuses Ophthal 
mologica 1949 

44. BRioezi, G Sulla coagulazione dellarteria ciliare posteriore lunga. Gior 
ital, oftal, 3:38, 1949 

45. Arata, La angiodiatermia y su applicacién en glaucoma. Arch. Soc 
ital. hispano-am, 9:746, 1949 

%. Schreck, I Cilo-Anolyse und Cilo-Cyclo-Anolyse: Eine neue Glaukom 
eration, Arch. Ophth $49:95, 1949 

47. Berens, ( Sheppard, L. B., and Duel, A. B., Ir Cycloelectrolysis for 
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being used for five seconds. Electrolysis causes no postoperative rise in 
intraocular pressure because contraction of the sclera does not occur 
Schreck “* employs electrolysis in a somewhat different way, believing 
that cyclodiathermy lowers tension through occlusion of the cthary 
arteries. He makes an inciston 2 mm. behind the insertion of the medial 
or lateral rectus muscles or both and imserts a cyclodialysis spatula 
parallel with the limbus, at right angles to the course of the long ciliary 
arteries. A current of 5 milliamperes is then applied for five seconds to 
thrombose the ciliary vessels. He also employs a similar operation, in 
which he combines the aforementioned procedure with cyclodialysis, 
applying current to the spatula as the cyclodialysis is accomplished. He 
reports good results in approximately 75 per cent of cases. Bietti * also 
states that electrolysis produces less reaction than diathermy. He also 
suggests cauterization of the ciliary body with solid carbon dioxide, simply 
ipplying it to the conjunctiva overlying the ciliary regions 

Until now, no general agreement has existed as to the value of cyclo 
diathermy. In the experience of many who have used it, its effect is 
only temporary, and if applied toe close to the limbus it causes marked 
disorganization of the angle of the anterior chamber, frequently with 
severe corneal changes. Newer methods of electrolysis, however, may 
obviate many of these difficulties 

Most of the other papers on surgical treatment of glaucoma appearing 
during the past year take cognizance of the gonioscopic classification of 
glaucoma into wide and narrow angle types. Since the operative treat- 
ment is largely empirical and mechanical in nature, it would seem that 
the structural features of the eve should be seriously considered in the 
choice of surgical procedures Most of the reports im the literature are 
in agreement that acute, or narrow angle, glaucoma is best treated, early 
in its course, by iridectomy, whereas the wide angle, chronic simple, type 
is best treated by a filtering operation, either internal or external. Most 


ophthalmic surgeons who follow such concepts believe that iridectomy 
acts through keeping the angle open and not permitting the iris to 
come in contact with the trabecular area, whereas filtering procedures 
provide a new drainage channel for escape of aqueous. Weekers and 
Duke-Elder, however, feel that operations for primary glaucoma probably 


exert their effect through changes in the neurovascular system of the eye 
Such differences of opinion, however, can be resolved only when more is 
known about the true nature of the disease 

O'Brien and Weih “ describe their technic for cyclodialysis, which ts 
somewhat different from the classic procedures of Heine and Blascowics 


48. Bietti, G Surgical Intervention on the Ciliary Body: New Trends for 
the Relief of Glaucoma, J. A. M. A. 142:889 (March 25) 1950 
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\ scleral incision is made only 4 mm. back of the limbus, to diminish the 
danger of hemorrhage. By making the incision so near the limbus and 
by not sweeping the spatula posteriorly, the anterior ciliary arteries are 
avowed, for they perforate the sclera approximately 2 mm. anterior to 
the insertion of the tendon of each rectus muscle. The cyclodialysis 
spatula is carried straight forward into the anterior chamber, it is 
withdrawn slightly, and the ciliary body is separated from the scleral spur 
hy repeated small thrusts. Care is taken not to carry the tip of the 
instrument mto the anterior chamber beyond the point where it is just 
visible, in order to avoid injury to the corneal endothelium and Descemet’s 
membrane. Muiotics are used after operation. The authors state that it 
is the operation of choice for any type of noncongestive glaucoma and 
hvdrophthalmos and for secondary glaucoma after cataract extraction 
Not every one would agree with its use for the first two conditions, but 
cevyclodialysis ts at present widely used for the treatment of glaucoma 
following cataract extraction. Lee and Allen ®* report observations, 
using the same technic, and emphasize the value of preoperative gonio 
scopic examination in avoiding dense anterior peripheral synechias and 
large blood vessels in the angle. Campos ”*’ describes an interesting 
variation in technic in which he performs cyclodialysis through a trans 
corneal approach, a technic recommended by his father in 1939 

The mode of action of cyclodialysis has been attributed to the 
formation of a permanent cleft between the anterior chamber and the 
suprachoroidal space, permitting dramage of aqueous in that direction, 
with absorption by the choroidal circulation. This theory originated in 
1932 with Elschmig'’s microscope observations on an eve in which the 
tension had been normalized for 15 vears. Barkan ©’ reports convincing 
evidence based on microscopic observations on two eves in which the 
tension had heen successiully controlled by evclodialysis for 15 months 
Both eves showed separation of the ciliary body from the scleral spur 
In one of these eves the histologic absence of the canal of Schlemm 
seemed sufherent evidence to mdicate that the operation had not been 
effective by means of its opening a closed angle In the same paper, 
Barkan advocates the use of evclodialysis in the late stage of narrow angle 
glaucoma in which extensive adhesions have formed in the angle, a point 
which would arouse controversy 

Che number of articles appearing in the current literature attest that 


the two most popular external filtering operations now in use are the 
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cornecscleral trephination and iridenclersts in general, the corneo- 
scleral trephination is advocated for the surgical treatment of chronk 
simple glaucoma with wide angles, whereas iridencleisis may be used for 
either type of glaucoma. De Arruda™ lists the major advantages of 
iridencleisis over other antiglaucomatous operative procedures, The 
technic is simple and offers less danger, either from immediate or from 
late complications, than do most procedures. It can be used in treatment 
of almost any type of glaucoma, and the percentage of cures reported ts 
higher than that with any other surgical procedure. Dellaporta ** reports 
seeing within two years 11 cases of late infections following Ethot’s 
corneoscleral trephination and Lagrange’s operation, in contrast to an 
incidence of only 0.27 per cent in a series of 2,175 cases of iridencleisis 
reported in the literature. Weekers and Weekers,” although they do not 
believe that iridencleisis acts through a filtering mechanism, state that 
this operation is destined to occupy first place among the antiglaucom- 
atous procedures. They state that if a filtering scar does develop, it ts 
of only secondary importance. They report the operation to be successful 
in 96 per cent of the eyes with chronic glaucoma, 93 per cent of the eyes 
with suhacute glaucoma, 85 per cent of the eyes with acute glaucoma and 
70 per cent of the eves with secondary glaucoma, using as a criterion of 
success an ocular tension below 25 mm. of mercury. These authors 
apparently do not take into consideration possible filtration through a 
flat scar which does not have a bullous appearance. Purtscher ** and 
Woltf © describe technics for incarcerating only a small peripheral tongue 
of iris tissue to preserve a round pupil. 

Various types of combined operations have been described in the 
literature during the past vear, in which iridectomy ts combined with 
evelodialysis, cyclodiathermy, trephination of the cyclodialysis and other 
procedures, but none has yet received sufhicrent trial to warrant a 
detailed discussion 

Two new papers have appeared on the use of implants in the eye 
to maintain fistulous openings. Bick first carried out experimental 
studies on the use of tantalum in the anterior chamber of animal eyes 


and found that it was tolerated well by the cornea, iris, ciliary body and 


$3. de Arruda, }.: Iridencleisis, Arg. brasil. de oftal, 11:145, 1948 
$4. Dellaporta, A Spatiniektion nach Elliottscher Trepanation, Wien klin 
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«lera. He was able to observe endothelium lining the fistulas which 
formed around tantalum plates inserted into cyclodialysis clefts. Four 
human eyes with glaucoma were treated with tantalum plates similarly 
meserted mto cyclodialysis tunnels In the four human eyes, the 
tension became elevated within two weeks after operation. The plate 
has remaimed in place in one eye with absolute glaucoma for a year and 
a half, even though the tension was not controlled. The method seems 


to offer littl promise of becomimg a practical clinical procedure 


Bock * reported the use of rods made of Jena glass or pyrex.” Pre 


liminary experiments showed these to be well tolerated in rabbit eves 
tor periods of three to five months. In some of the animals endothelium 
was found to grow along the filtration canal outlined by the glass. Two 
human eves were operated on in a similar way, the conjunctival flap 
being first turned down, as in doing an Elhot trephination, and the 
sclera then incised 1 to 1.5 mm. back of the limbus, using a narrow 
keratome or the ab externo route, The scleral incision was made just 
large enough to allow the end of the glass rod to pass; one end was 
then placed just within the anterior chamber. Early massage was 
carried out. It was stated that the effect on the tension was very good 
in both patients, although specific tension levels were not given. (ne of 
the patients had absolute glaucoma and the other advanced chronic 
congestive glaucoma, for which repeated operative procedures had 


previously been carried out, without success 


ll. CONGENTTAI GLAUCOMA 


Evidence is begining to appear m the literature confirming the 
importance of Barkan’s work im reviving goniotomy, modifying its 
technic and adapting it to the treatment of congenital glaucoma. In his 
last paper, he reported on the results of operation on 76 eyes for infantile 
glaucoma, tension being normalized in 66 eves with maintenance of vision 
for periods ranging from one to 10 years. During the past year, Calla 
han,” MeKinney and Scheie * have all added their experiences to 
the hterature. Callahan” reported good results in seven of 10 children 
operater| on under the ige ot 3 vears, with a follow up period ot six to 
12 months. In the other, older group, with ages ranging from 3% to 17 


years, operation was successtul in only 1 of 7 eves. Callahan agreed 
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with Barkan that in the older age group the long-continued pressure 
obliterates the canal of Schlemm. Early operation therefore was advised 
McKinney reports operating on an infant & months of age with 
typical infantile glaucoma, A gomiotomy was first done on the right eve 
and a cyclocialysis on the left. The tension subsequently rese in each eye 
and gomotomy was repeated on each side, with control of the tension in 
each eve. McKinney ® describes his technic and mentions successful 
results in five eyes. Scheie reports goniotomies on 16 eves with 
infantile glaucoma The tension was controlled in 1] of these eves 
Failure occurred only in three eyes in which the disease was very 
advanced and in 2 eyes with glaucoma secondary to Sturge-Weber 
disease. Emphasis is placed on early diagnosis and prompt surgical 
treatment, as advocated by Barkan.“ In all the cases described in 
this report the patients have been followed three years or longer, with no 
recurrences, The operations were performed with aid of a goniotomy 
contact lens 

Weekers and Weekers © recommend iridencleisis as the operative 
procedure of choice for congenital glaucoma. The authors claim that 
goniotomy is not a desirable procedure because the incision in the angle 
does not remain open. They also feel that any operative procedure for 
glaucoma is effective through its action on the ocular neurovascular 
system and therefore must be carried out on the region of the ciliary 
body, even in the congenital type. They apparently dismiss the possibility 
of a mechanical obstruction of the angle as a cause of the disease, Theit 
ideas are in disagreement with workers in this country. Weekers and 
Weekers ™ suggest the use of cyclodiathermy in far advanced cases 


Haik, Bretfeilh and Boggess “ report having treated hydrophthalmos 
successtully with beta radiation. An Iliff applicator was placed over the 
ciliary body at ¥ and 4 o'clock for 10 minute periods, using 50 mg. of 


radium screened with 0.1 mm. of monel* metal: a total dose of 50 


minutes at 9 o'clock plus 30 minutes at 3 o'clock was used 


it! SECONDARY GLAUCOMA 


Secondary glaucoma continually comprises more entities, as the 
causes of types formerly included in the so-called primary glaucoma 
group are being identified. The most clearcut explanations appear to be 
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in comditions im which obstruction to the trabeculum has occurred! 
lor one reason or another. The classic one of these is thought to be glau 
coma secondary to exioliation of the lens capsule, a disease which runs 
the course of glaucoma simplex. (Quite general agreement has existed 
that the elevated tension is due to obstruction of the trabecular region 
by exfoliated capsular material and migratory pigment. In cases of 
unilateral involvement the difference between the angle in the glaucoma- 
tous eye and that in the normal eye is striking. Almost invariably the 
eye with giaucoma shows, in addition to capsular flakes along the 
pupillary border angle, a very heavily pigmented trabeculum. Thom 
assen,”" however, brought forth conflicting evidence when he found that 
only four of 45 eyes with glaucoma secondary to exfoliation of the lens 
capsule showed capsular flakes in the chamber angles. He believes, 
therefore, that the rise in ocular tension did not result from trabecular 


obstruction, D'Ombrian ™ describes a delaved type of glaucoma follow 
ing travma to the eves. This he believes was due to a lesion in the 
trabecular meshwork, either fibrosis or a cuticular proliferation similar 
to that described by Reese. No pathological reports or gonioscopic 
findings are presented to support this hypothesis 

(slaucoma secondary to obstruction of the entrance to the angle by 
pushing forward of the iris to make contact with the trabecular area 


with intumescent lenses following lenticular swelling, is described by 


Sternberg and Meyer.’ They report poor results with miotic therapy 


and advise iridencleisis instead. The lens may be extracted later, with 
the memion placed either inferior or anterior to the site of the incar 
ceration of the ttm. They do not advocate extraction of the lens during 
the acute attack because they feel that the hazard is too great. Sugar 

adds still another entity to the secondary glaucoma group when he 
reports 3 eves with spontaneous rupture of the lens « apsule. lle suggests 
that the glaucoma resulted from one of three possibilities: (1) chemical 
irritation by lens substance ; (2) increased protein content of the aqueous, 
which tends to lessen the osmotic differential between the aqueous and 
the blood serum, and (3) obstruction of the trabecular spaces by particles 


lens material 
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Gartner and Schlossman "' review the literature on glaucoma asso- 
ciated with retinitis pigmentosa and report eight cases of their own, 
seven, of congestive glaucoma, and the eighth probably of the same 
condition. They conclude that the incidence of glaucoma associated with 
retinitis pigmentosa is somewhat high to be a coincidence, yet not suffi- 
ciently high to appear secondary to the retinitis pigmentosa. Pathological 
and gonioscopic studies revealed no abnormality of the trabecular region 
They therefore conclude that glaucoma associated with retinitis pig 
mentosa is not due to a mechanical block of the angle with pigment, 
although they feel that it could result from a toxic process which mjures 
the trabeculum, alters its permeability and thus produces glaucoma. 

Kalt ™ gives an excellent review of hypertensive uveitis, a disease 
which presents some of the most difficult situations in ophthalmology 
He divides the disease into various categories, ranging from glaucoma 
associated with primary acute iridocyclitis to gross deformities, such as 
seclusion of the pupil and obstruction of the angle of drainage. He 
emphasizes the importance of gonioscopic studies to clarify the state of 
the angle of the anterior chamber, as well as to study the aqueous humor 
The essential pathological characteristic in most cases seemed to be an 
increase in permeability of the capillaries of the inflamed uvea, which led 
to intraocular edema, a condition which can adequately be demonstrated 
hy the state of the capillary permeability to intravenously administered 
fluorescein. This factor, together with difficulties in the drainage mechan 
ism caused by the plasmoid nature of the aqueous humor, was thought 
possibly to be reenforced, in many instances by mechanical obstruction 
of the angle of the anterior chamber. A lucid discussion of the treatment 
of glaucoma associated with uveitis is given. The use of atropme rather 
than pilocarpine is emphasized. Most ophthalmologists would be in 
agreement with this premise, The author mentions the therapeutic value 
of retrobulbar injection of aleohol, which not only relieves pain, but also 
has a tension-lowering effect, by blocking reflexes which tend to increase 
vascular stasis in the uveal tract. Surgical treatment, at least in the acute 
states, should be contined to repeated paracenteses. If permanent drain 
we is necessary, he advocates iridencleisis, He gives a guarded prog 
nosis, stating that 36 per cent of the affected eyes become blind, the worst 
prognosis being with sympathetic ophthalmia 

Francois reports obse ryvations on 13 cases ot subacute 


and chronic uveitis during and after the hypertensive phase. Abnormality 
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which he thought might have caused the clevated ocular tension was 


found in only three of the cases 
Reports on the value of ACTH are just beginning to appear in the 


literature. (lson "* and his associates and Gordon and McLean ™ report 


on the use of this substance. One patient with secondary glaucoma was 


treated by each group of observers. The tension was reduced in each case, 
but Gordon and McLean report that it became elevated to its former level 


within exght hours. The therapeutic value of this substance must await 


further study 
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News and Notes 


sy Dre. W. L. Benepict 


GENERAL NEWS 


The National Interprofessional Committee on Eye Care... The 
National Interprofessional Committee on Eye Care, comprised of 
ophthalmologists, optometrists and opticians representing the various 
someties in their fields, held its first meeting (ct. 8, 1950, in Chicago, 
concurrently with the annual meeting of the American Academy of 
Ophthalmology and Otolaryngology. Officers were elected and agenda 
drawn up for discussion by the commiittec 

Dr. Avery D. Prangen, ophthalmologist, Mayo Clinic, Rochester, 
Minn., was chosen chairman for the coming vear, and Mr. Leslie 
Myers, Minneapolis, vice chairman. Dr. Carel C, Koch, editor, 4mer 
wan Journal of Optometry and secretary of the American Academy of 
(Optometry, was elected secretary (ther members of the commuttee 
are Mr. Henry B. Carpenter, guild optician, Syracuse, N. Y.; Dr 
Frederick ©. Cordes, professor of ophthalmology, University of Califor 
ma Medical School, San Francisco; Dr. Arthur M,. Culler, professor 
of ophthalmology, Ohio State University, Columbus, Ohio; Dr. H 
Ward Ewalt Ir., optometrist, Pittsburgh; Dr. Franklin M_ Foote, 
executive director, National Society for the Prevention of Blindness, 
New York: Dr. Henry A. Imus, physicist, Office of Naval Research, 
Washington, D. ¢ Mr. Norman A. MacLeod, wholesale optician, 
Providence, R. and Dr. Glenn Moore, optometrist, Chicago. 


Dr. William F. Hughes Ir., professor of ophthalmology, University of 
Illinois School of Medicine, Chicago, will also serve on the comnuttee 
as alternate 


Problems discussed at this first session included, besides organiza 
tion, interprofessional relationships and various other topics related 
to improving the optical eye care offered the public by the several groups 
represented by the committee. In general, the public health aspects of 
optical eye care were stressed, 

The second meeting of the National Interprofessional Committee on 
Eye Care is scheduled for December 17, in Chicago, and will be held 
concurrently with the annual meeting of the American Academy of 
(optometry 


Course in Ocular Pathology, Tulane University of Louisiana 
School of Medicine.—The Tulane University of Loutstana School of 
Medicine announces a course in ocular pathology devoted to a study of 
tumors of the eye, adnexa and orbit, to be given Feb, 12 through 17, 
1951. The fee for the course, which will be limited to an enrolment 
of 12, is $100, Assisting the regular staff will be Dr. C. S, O’Brien, 
Dr. John MeGavic and Dr. Theodore Sanders. Further information 
may be obtained by writing to Dr. James H. Allen, Department of 
Ophthalmology, 1430 Tulane Avenue, New Orleans 
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From Feb. 19 through 24. 1951, a symposium on ocular pharma 
cology and therapeutics will be held at the Tulane University of 
Louisiana School of Medicine. Limited to 150 registrants, the fee 
for the course will be $100. Drs. Alson E. Braley, Parker Heath, 
Irving H. Leopold, P. Robb McDonald, Frank W. Newell and Alan ¢ 

Woods will assist the regular staff in conducting the symposium. For 
further information, write to Dr. James HH. Allen, 1430 Tulane Avenue, ’ 
New Orleans 


Annual Spring Graduate Course, Gill Memorial Eye, Ear and 
Throat Hospital. The (ill Memorial Eye, Ear and Throat Hospital, 
Roanoke, Va., announces to physicians its twenty-fourth annual spring 
graduate course in ophthalmology, otorhinolaryngology, faciomaxillary 
surgery, bronchoscopy and esophagoscopy, to be given April 2 to 7, 1951 
For further information write Superintendent, Box 2467, Roa 


noke \ a 


Annual Clinical Conference, Wills Hospital.._\he third annual 
clinical conference of Wills Hospital, Philadelphia, will be held at the 
hospital March 16 and 17, 1951 \s in other years, papers which 
reveal the latest developments in ophthalmologic treatment and pro 
cedures will be presented by many of the nation’s outstanding 
ophthalmologists 


CORRECTION 


\ kverett Kinsey, Ph.D... entitled “A Modified 
Concept of Aqueous Humor Dynamics and the Maintenance of Intra 
ocular Pressure,” which was published in the August 1950 issue of 
the Arcuives, page 215, the legend for figure 4 should read 


In the article by 


“Movement of different classes of substances from blood and out 
of the eye. Rel arrows refer to water; green arrows, to nonelectrolytes 
and blue arrow s, to electroly tes, ine luding bicarbonate 


It was. orig 
inally intended to illustrate the movement of bicarbonate separately, 
as indicated in the text For purposes of economy the present plate 
was substituted, ) 
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Surgery of Cataract. Ky Daniel B. Kirby, M.D. LL.D. Price, $30. 
Mp. 695, with 339 illustrations, including 52 subjects in 21 color 
plates. J. P. Lippincott Company, 227-231 S. 6th St., Phila 
delphia, 1950 


Che completeness with which every phase of the subject is dis- 
cussed makes this volume a real monograph. It contains much 
valuable information because it records not only the wide experiencs 
of the author but also the opinions of many others. It is safe to pre 
dict that this work will serve for years to come as an integral part 
of most ophthalmological libraries 

The book is divided into five parts, with the following titles: (1) 
The Development of Cataract Surgery; (2) Preparation for Cataract 
Surgery; (3) Present-Day Cataract Surgery; (4) The Correction of 
\phakia 5) Results Obtained in Cataract Surgery. Each of these 
subjects is meticulously portrayed, with the aid of liberal quotations 
ind numerous excellent illustrations 

\lthough the chapters on the early histerv and development of 
cataract surgery consist largely of quotations from earlier writers, 
they do form an interesting introduction. Under the title of “Basic 
Sciences Applied to Cataract Surgery,” the embryology, anatomy, 
physiology and pathology of the lens are presented in a most com 
prehensive mannet The “Drama of Cataract Surgery” is next 
unfolded in a wordy exposé. The unique manner in which the author 
gives the usual instructions on lighting, the care of instruments and 
the correct behavior of the surgeon and assistant is most striking 
fle compares the surgical removal of a lens to a theatrical production, 
in which the final result depends to such a large extent on the smooth 
function of each component part 

With the aid of many illustrations, the changes that take place in 
the development of cataract are clearly depicted. The author enumer 
ates the following five standards by — hich one can judge the progress 
of cataract: (1) the test of vision, (2) the test with the ophthalmo 

5) the test of refraction, (4) the test with the slit lamp micro 
(5) the test of photography 

In the discussion on the medical treatment of cataract the author 
correctly states “We do not have an adequate program for the non 
surgical treatment of cataract.” 

Congenital development defects of the lens are beautifully shown, 
ind his views on the timing of the operation for congenital cataract 
are giver The management of unilateral congenital cataract is 
dispensed with in these words: “If the fellow eve is normal, or almost 
so, usually tt is best judgment not to interfere with the cataract.” 
The various types of acquired cataract are fully described, and the 
indications and contraindications for operation clearly given 
Although im general the author favors early removal by the intra 
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capsular method, he rightly states that no rule can be set because 
‘judgment will be necessary to decide on this point.” The diagnosis 
and treatment of complicated cataract justly receive special consideration 
and, which is fairly complete except that the author devotes less than one 
page to glaucoma and cataract, reserving most of his discussion to 
glaucoma as a postoperative complication \ description of the pre 
operative preparation of the patient and the various types of surgical 
procedures used in the treatment of cataract are presented \fter 
noting the salient features of operations for soft cataract and the 
extracapsular extraction, the author, in a detailed discussion of the 
methods of intracapsular extraction, first presents many of the tech 
nics that are found in the literature and then gives an exhaustive 
description of his own system of intracapsular cataract extraction 
Phe various types of sutures are similarly described and the reasons 
stated for his preference of three radially placed postinctsional sutures 
Che author's large experience enables him to speak authoritatively on 
the prevention and treatment of complications, and his remarks on the 
loss of vitreous are especially pertinent 

This volume, of almost 700 pages, devoted exclusively to the sur 
gery of cataract, is complete in every detail. Its format is excellent, 
and the illustrations are numerous and well reproduced; but it was 
confusing to this reviewer to have some drawings made “from the 
surgeon's viewpoint” and others in the usual manner. The text ts 
somewhat disconnected and often too verbose ; but im spite of these 
minor objections the book is a valuable addition to ophthalmology 
literature. lt portrays the ideas of an experienced surgeon and gives 
the reader full information on the thoughts of others 


Some Relatioa: Between Vision and Audition. By |. Donald Harris 
Publication 71, American Lecture Series. Price, $1.50. Pp 65 
Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Spring 
field, 1950 


In this interesting monograph, the author compares the physiology 
of the eve and the ear Although there are more differences than sim 
larities, the many correspondences which exist illustrate how these 
two organs have developed for maximum biologic efhetency 

In comparing the sensitivity of the two organs, the author calls 
attention to the fact that in terms of energy at threshold in spectral 
regions where the organs are most efficient the eye and the ear are 
roughly similar. For vision, 2.2 to 5.7 « 10° ergs per second are 


needed. For audition, about | & 10° ergs per second are required 


With respect to the range of intensities, the eye responds to from 
1/10,000 to 1,000,000,000 international candles per square meter, and 
the ear, to from 110,000 to 10,000,000 or more dynes per square cent 
meter The Weber law, while apparently holding tor some ranges ot 
intensity in vision, does not seem to have any value in audition. In the 
field of single nerve fiber activity, both the optic and the auditory nerve 
obey all the laws of single nerve hbers heir rates for conduction of 
impulses vary with intensity and duration tor short durations; after 
an initial rate, equilibration sets im, and imerease in the ‘ntensity shortens 
the pe riod of latency (her simularities are noted 
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Chis is an extremely interesting lecture for those with some famill- 
arity with visual phystology. It serves to call attention to the fact that, 
although this volume was published in the series of “American Lectures 
in Otolaryngology,” a similar series, under the direction of Dr. Donald 
Lyle, is being contemplated for ophthalmology. These publications 
should serve a very useful purpose, as monographs which are too long 
for ovr journals and yet too short for book form 


Recent Advances in Ocular Prosthesis. Hy |. H. l’rince, F.B.O.A., 
F.S.M.C. Price, $4. Pp. 155, with 89 illustrations, Willams & 
Wilkins Company, Mount Royal & Guilford Aves., Baltimore 2, 
1950. 

This is a companion volume to “Ocular Prosthesis.” It is a small 
book, of 155 pages, dealing exclusively with the recent technic for 
orbital implants. It is concisely written, well illustrated, and should 
be available to all who are interested in ophthalbnic surgery 


Surgery of the Eye: Injuries. Hy Alston Callahan, B.A. MS 
(Ophth.), M.D. FLALCS Price, $11.50 Pp. 217, with 357 
illustrations, including colored plates. Charles C Thomas, Pub 
lisher, 301-327 E. Lawrence Ave., Springtield, IIL, 1950 


Chis monograph is a concise presentation of the modern surgery of 
ocular injuries. It is concerned not so much with the history and 
development of plastic surgery as it is with clearcut, useful descrip 
tions of those technics of repair which have been found successful in 
recent years. The first part of the book deals with traumatic lesions 
of the globe in such a brief fashion that it is little more than an out 
line. The second, more detailed section covers both primary and 
secondary repair of lacerations and deformities in and about the 
orbit. Here more than one surgical technic is often presented for 
the treatment of a given injury. These technics are those which 
should be a part of the armamentarium of any ophthalmic surgeon 
interested in plastic repair. In these descriptions the author is aided 
by a series of drawings and photographs, many of which are excel 
lent. There are, of course, some surgical procedures with which one 
does not entirely agree, such as, for instance, the use of fascia lata 
implants to repair deformities of the upper lid after an enucleation of 
the globe. There are also technics which, in other hands, have been 
unsuccessful. One of these is the repair of a large colcboma of the 
upper lid without employing a canthotomy. Similariy, it may be 
felt by some that too much emphasis is placed on the repair of the 
gross orbital deformities so often seen in wartime, at the expense 
of the less extensive ones that occur more frequertly in civilian life 

This is not a theoretical treatise; it is a factua! book supplied with 
an adequate bibliography. The author is to be commended on the 
clarity and conciseness of his writing, and the book will serve as a 
valuable and practical addition to the library of the ophthalmic sur 
geon. In it one can find the surgical repair of most traumatic lesions 
dealt with in an intelligent manner, with ample illustrations to portray 
clearly the technic employed 
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Worth’s Squint. Hy T. Keith Lyle The Binocular Reflexes and the 
Treatment of Strabismus. Pp. 319, with 182 illustrations Phe 
Blakiston Company, 1012 Walnut St., Philadelphia 5 ’ 


[his is in reality the eighth edition of Worth’s “Squint,” which has 
recently appeared under the pen of | Keith Lyle. No one has had 
is much influence on the philosophy of squint since Worth’s passing * 
vs Bernard Chavasse. Chavasse was the first to seize on the work 
of Sherrington, Magnus and Pavlov and to mterpret squint as a per 
version of the binocular reflexes He was the first to place the 
etiology, diagnosis and treatment of strabismus on a sound psycho 
log al basis; and vet his book, for all its excellence of prose, required 
such careful reading and rereading that it was appreciated only by a 
relative few who were willing to give it the time it deserved 

Lyle has u wlertaken a difficult job and done tt well Hie has con 
densed the first edition and sought to clarify wherever possible some 
of the concepts of reflex development so as to make the ideas intel 
logy In 


ligible to those with little experience in this field of phystok 
doing so, he has frequently lost some of the beauty of Chavasse’s 
style, which in many places was rather poetic it seems a shame, to 
pick out but one example, to lose such par iraphs as the following 

“What are these reflexes On what primitive foundations, ilmeost 
elemental in their age and unconditional stability, are thev based 
What new. ard at first unstable, reflexes grew out of these ancient 
ind more stal le ones “ee, in tentative umd vet surviving succession 


the slow unfolding of reaction after reaction, reflex upon reflex, the 


iscending series, until, in humble splendor, there stands at last 
revealed the fulness of the stature of the binocular achine It is 


romantic story 

In many places Lvle has added considerably to the value ot the 
book, especially in the methods of diagnosis and treatment He has 
wisely left out those operations included by Chavasse, whi h he, Lyle 
does not use and which, like thermoplasty, were probably used by 
few other ophthalmic surgeons than Chavasse himself. This revision 
will undoubtedly retain the leadership in this held which the first 


edition obtained with very little competitior 
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Our message this Christmas is simple, it cont 
With the “spirit of giving” tradition, 
For those presbyopic (our favorite topic! ) 


Just give em CONTINUOUS VISIO 


*k Watch for more about this 
latest Univis “First.” 
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OPHTHALMIC PROBLEMS AND DEVELOPMENTS 


WHEN A LENS) 
IS A MIRROR 


At infinity, objects to the rear 
and side can be seen in a mirror 
even though the reflector is 
very close to the eye. Because 
about 4% of the incident light is 
reflected from each surface of 
spectacle crown glass, every lens 
becomes a somewhat inefficient 
mirror. This explains how some 
people see faint ‘ghost’ images 
and may be considerably annoyed 
if sensitive to them. Lenses of 
stronger minus or plus powers, 
where one surface approaches 
flatness, make particularly good 
reflectors, as the “ghosts’’ are 
often in focus. 

The reflection of a bright ob- 
ject will seem even brighter, by 
comparison, against the relative 


darkness of poorly illuminated 
surroundings —hence, the often | 
heard complaint of “ghosts” in 
night driving — while reading 
under a single lamp —or, from 
inefhiciently lighted offices, etc. 


While the effect of “ghosts” 
may sometimes be reduced by: 
— changing the adjustment of 
the glasses—making the lens tilt 
more pantoscopic or retiscopic- 
being sure of the placement of 
the vertical optical center, we 
have found that coating the lenses 
with Magnesium Fluoride (BEN- 
COTE) is the most effective and 
lasting method of reducing the 
effect of “ghosts” to a degree 
that they are no longer annoying. 


Interpreting your prescription into 
glasses that do what you want them 
to do for the patient is our specialty! 


N. P. BENSON OPTICAL COMPANY 
ince 1913 
MAIN OFFICE AND LABORATORY: MINNEAPOLIS, MINN. 


Branch Laboratories in Principal Cities of Upper Midwest 
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OPHTHALMOLOGICAL EQUIPMENT e FURNITURE e INSTRUMENTS 


INQUIRIES AND ORDERS INVITED BY 


BAUSCH & LOMB CO 
AMERICAN OPTICAL CO 
AGENTS FOR - SHURON CO 


WELCH ALLYN 
351 Second Ave, New York 10, N.Y GRomercy 5-0585 
WE EXPORT TO ALL PARTS OF THE WORLD 


POSTGRADUATE CONFERENCE IN NEUROMUSCULAR ANOMALIES OF THE EYES 


fhe Children’s Memorial Hospital, Chicago 
By George P. Guibor 
For Graduates io Medicine April inclusive 
Course Includes Theoretical and Practical Surgical and Non-Surgical Examinations and 
Treatments 
Anatomy 
2. Physiology 
3. Discussion of Patients with Squint 
Examination of Patients by Students 
Fee $75.00 
For Further Details Apply to the Secretary of Course 
The Children’s Memorial Hospital, 707 Fullerton Avenue, Chicago 14 


the Unéeds Fons Company 
tnveles you fo watch fer information atoul 


Continucas Véston Senses 


combining all and rofesstonal advantages. 


( 1. THE ULTIMATE IN CLEAR, COMFORTABLE VISION 
2. THE EFFECT ON YOUR PRACTICE OF COMPLETE PATIENT SATISFACTION 
THEY PROVIDE, 

) Patient OF senvics Cost 


4. INSURED SATISFACTION 
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you want rythmic flashing 


on your 45B Troposcope 


one of the most 
versatile flashing 
units available 


just plug in a Tropo-Flash fo 
results not possible manual 


“The hand-operated flasher on your Troposcope is ff 

but adding the Tropo-Flash gives me a multitude 
flashing sequences not possible manually, and I do 
have to stand over my patient all the time.” This 
how one orthoptic technician summed up her opini 
of the automatic flashing unit, the Tropo-Flash. F 
cases requiring a steady, fast, rhythmic flash sequeneeé 
for best results, the Tropo-Flash cannot be matched. 
It is extremely simple to operate with all controls con- 
veniently on the front panel and a guide chart on the 
side showing the flash sequences available. Your 
Troposcope becomes an automatic flasher simply by 
connecting the Tropo-Flash (AC current). Why not 
get the most out of your Troposcope-—order a Tropo- 
Flash through your AO representative. 


American & Opt ical 


INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 
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GILL MEMORIAL EYE, EAR || 
AND THROAT HOSPITAL “Living Tissue Constantly 


Announces to the Profession ” 
TWENTY-FOURTH ANNUAL | Renews Itself 
SPRING GRADUATE COURSE 


ARCHIVES 


GUEST FACULTY tT OF 


Maj Geo W Bln MO Willem McGuire, M0 

fdwin Broyinn, MD C. Stewort Mesh, MO PATHOLOGY 
W Burton, Townley Petes, MO 

4. Gordon Cole, Lewrence Poot, MO 
jerry W Conn, MO A Ruedemane, 4D 
john Converse, MO Herold G Scherer, MO 
R A. Cooke, MO Robert H. Sinskey, MO CONSTANTLY drawing upon the current 
Arthur G DeVere, MO Byron Smith, 
Paul Holieger, MO Joseph A. Sulliven, MO 
Wendell Hughes, MO Robert Trvemen, 


April 2 to 7, 1951 presents a searching monthly examina- 
ROANOKE tion of the field... a live report of sig- 


For further information erite 
Superintendent, Box 2467 Roanoke, Virginio 


research and conclusions of outstanding 


nifleant developments as they occur 


Exhaustive studies of the course of disease. 


Laboratory methods and technical notes. 


Discoveries resulting from chemical and 


biological research 


Classification and comment. 


teviews of important current books and 


articles 


Copious illustrations. 


DOCTOR: Authoritative editorial leadership. 
Dea’? give your potient on ordinary eye patch Prescribe the 


*“ADJUSTO” 
Eye Shield AMERICAN MEDICAL ASSOCIATION 


AMBLYOPIA EXANOPSIA Will not imtertere with hid 
wovement Thea 
CORMTAL ULCER..will edmit ai through shield 
INJURED OR POST-OPERATIVE CONDITION.Will de t Arch 
ewey with ony Nex 
The “ADJUSTO” « the only shield with fMexible trame 
thet conforms te the tecie! contours, ond expending plects 
te the eye dressing, without applying pressure M.D 
the ently cve shield made which con be moulded 
th: tens of eye glewes with simple cose The STREET 
“ABIUSTO” con be boiled of autoctaved for sterilizing 
coe be washed with and woter ond the pleots wi! 
aot come out! Aveilable at ol! teoding Drug Surgical CITY & STATE 
end Optical stores. ot Sc i YEAR 
EYE SHIELD COMPANY FOREIGN 
1060 Lexington Avenue, New York 2, New York $8.40 CANADIAN 
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FOR THE BEST 
IN ARTIFICIAL EYES 
CONSULT 


Well established firms who have 


specialized in eye making for 
generations. 


THE FINEST IN GLASS OR PLASTIC EYES 
ARE MADE AND FITTED BY 


—E & S DANZ FRIED & KOHLER, INC. MAGER & GOUGELMAN, INC 
New York, New York New York, New York Chicago, Illinois 


G. DANZ & SONS 
Los Angeles, Calif. 
San Francisco, Calif. 


GREINER & MUELLER MAGER & GOUGELMIAN, INC. 
Chicago, Itlinois New York, New York 


RICHARD DANZ & SONS 
New York, New York 


HUGO LEIPOLD EARLE C. SCHREIBER 
Pittsburgh, Po. Newark, New Jersey 
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VALUABLE YOUR PRACTICE 


eA monthly chronicle of medicine's 
rapidly growing role in industry! 


THE NEW Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL 


MEDICINE cre and T he Journal om Industrial Hygiene and 
Tox 


cology 


Integrated closely with the activities of the Council 
Edited by: Men of outstanding reputation in the fields of Industrial Health of the A. M. A. and the Ameri 


of industrial health and preventive industrial hygiene can Industrial Hygiene Assoctation 
DIRECTLY OR INDIRECTLY, « 


«touches uy stry —serv 


Pret, Philip Drinker, Gesten. Chief Editer 
Rebert Kehoe, Cincinnati; James Sterner, @.0., lings of imadustrial ‘ ne Ihe mt 
Rochester, M. Frank Patty, Detroit, Mich.; Theedore ARC HIV Ess INDUSTRIAL HYGIENE 
Mateh, Pittsburgh; Fraok Princi, M.D.. Denver; Fenn E. AL Wen 


ibs tin ry © sim 


attending applying to general pract 


t hand, with yina 


ay 


Jourt sstrial Hygiene and 


curtent 
PECTS of medustrial hygiene and the CLINICAL 
AND MEDICAL ASPECTS of oceupational indus- ee ; s9 better and more useful journal of 


mist reading for well 
trial bealt! programs 


AMFRICAN MEDICAL ASSOCIATION 


535 N. Dearborn, Chicago 10 


Start my subaeris ‘ ARCHIVES INDUSTRIAL HYGIENE and OCCUPATIONAL MEDICINE with the wert tissue 


Per year 
enclose chex Please tell 
Name 


Address 
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THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-im- 
lantations and eviscero-enucleations is described by Dr. 
Norman Cutler in the February, 1949 issue of the American 
Journal of Ophthalmology in ~vhich he mentions the objec- 
tives to be strived for in an iaeal implant and prosthesis. 
Hamblin’s mode! illustrated herewith is made entirely 
of Tantalum (a completely inert metal) thereby over- 
coming the many disadvantages of one made wholly or partly of Plastic. The total weight 
is 4.3 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter 
and 15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and 
1 mm. deep, which makes the anterior-posterior lingth 16.5 mm. The implant is made 
purposely this size to replace the amount of volume necessarily lost in the removal of the 
globe and to provide the normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum 
mit the easy passage of curved suture needles. 

The adoption af the mesh is the chief feature of THEODORE HAMBLIN Ltd. 
the new implant, and the enlarged picture DISPENSING OPTICIANS 
shows the formation of this mesh, which not and 


only offers a larger area for fixation of tissue MAKERS OF OPHTHALMIC INSTRUMENTS 
to the implant but also makes for simplicity 


in the operation of suturing and more cer- 15. WIGMORE STREET 
Price $26.60 LONDON, W. 1. ENGLAND. 


{3 
b— 2] COMPLETE PRISM EXAMINATION OF ALL FORMS OF 
te) MUSCULAR UNBALANCE AND ORTHOPTIC TRAINING - 
Horizontal Bases Vertical Bases 
eo Base Up or Base Down Base In or ut at 
No. B-10 Exercise Bor We. Bor 
1¥4-2-3-4-5-6-8-10 3.5-10-15-20 
a) Price $15.00 Price $10.00 pe! 
one No. B-14 For Home or No. B-15 For Home or opr 
Aaa Office Use Office Use and Screen F, 
Prism Diopters—1-2-3 _ Test 
= 4.5-6-8-10-12-14-16 Prism Diopters—1-2-4-6 
30-35-40 
peal Price $25.00 Price $25.00 
\ 
AVAILABLE AT YOUR SUPPLIER wn 0:48 
MANUFACTURED BY 


| Lawrence st’ R. O. GULDEN 20, ra. 


faterged te show mash 
= | 


have been curing 
the Worlds 


foralong 


...not curing people. We leave that 

to our good friends, the doctors. Not 

~ making medical claims. We leave that 
to other cigarette ads. Old Gold cures ' 

: just one thing, the world’s best tobacco 

... to bring you the flavor, the mild- 


ness, the downright goodness of the 


7 world’s most enjoyable cigarette! 


TRs 


a Treat instead of a 
treat, yourself te OLD GOLDS 
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Artificial Eyes 


High Pressure Molded 
All-Plastic Irises 
Anatomically Correct 


Custom ... Stock ... Selections 


Requests for literature and informa- 
tion are cordially invited. 


Laboratory 
fon 


Bad Habits in Good Babies. Herman M Jahr. 16 pages 


conte 


What Dees Your Baby Put in His Meath? Chevalier 
Jackson and Chevallier L. Jackson Tells how to pre 
vent aceidents from choking and what to do if they 
happen 24 pages 10 conte 

Keeping Your Gaby Well, 22 pages 18 cents 

The Case of the Crying Baby. Herman M Jair # pages 
18 cents 


What te De About Thumb Sucking, William Fishbein 


& pages, 16 cents 

Lefthandedoess, Paul Popence & pages 10 cents 

Adoption “ Allixon Davis and Theo Cartson An 
understanding discussion of the beat ways te adept 


hildren and rear then 12 pages. 15 conte 


Protecting Your Child 


from Allergy William Gayle 
Roberts pas ut 


1@ cesta 
The Facts About Sex Awirey MeKeever 16 pages 
15 cents 


Please remit with order 


AMERICAN MEDICAL ASSOCIATION 
535 N. Deorborn St. © Chicago 10 


DISPENSING CABINET 


@ STANDS ALONGSIDE FITTING TABLE 
OR EXAMINATION CHAIR 


@ WOLDS 120 FRAMES OR MOUNTINGS 

@ EACH FRAME STANDS ON ITS OWN RACK 

@ ELIMINATES DISORDERLY APRAY OF SAMPLES 
© OCCUPIES A MINIMUM AMOUNT OF SPACE 


@ AN IMPRESSIVE SAMPLE DISPLAY 
PLAINLY VISIBLE TO THE PATIENT 


THE EFFICIENCY 
FITTING CABINET is 35” 
high, 25° wide, 18° deep, 
and is hand - rubbed to oa 
beautiful walnut finish. With 
4 drawers containing 30 
mounts eoch, to hold any 
size rylonite or rimless 
frame, ample spoce is finally 
ochieved for all needs 


ORDER DIRECT OR FROM YOUR SUPPLY HOUSE 


OPTICAL CABINET CO. 
BOX 673, BABYLON, NY. 


ut fuss 
Richmond 19, Virginia 
Child 
Health 
| 
| FOB NY. 


SEX EDUCATION 


BOOKLETS 


@ FOR YOUNG PEOPLE 
Varentsa will find the heip they are seeking 
ortes of pamphiets ty D rman Rice 
lologist and teacher ae well as the father o 
ls well equipped to deal with this diffieu 
helpfully 


THOSE FIRST SEX QUES. HOW LIFE GOES ON THE AGE OF ROMANCE 
TIONS for girls of high school age For mg men and women 
Por the parents of very you Their role as mothers of to dealing with the roblom as 
bildren Answers morrow ‘4 pages 2 ents a unit for beth sexes 44 
groping questions pages ents 
THE STORY OF LIFE For beys of high sthool age 
Vor boys aud girls ten » interpreting their adolescen 25¢ each 
i cents file case, $1.00 
@ FOR ADULT READING 
SEX EDUCATION FOR THE PRE. SEX EDUCATION FOR THE MARRIED 
SCHOOL CHILD COUPLE 
Hy Hea it jones and Katberine By Emily Hartshorne Mudd. 18 pages 
Read 2 15 cents 


SEX EDUCATION FOR THE TEN SEX EDUCATION F 
VEAR c N FOR THE WOMAN 


4 AT MENOPAUSE 
Marjorie Bolles, pages. 18 Hy Carl J Hartman, 12 pages 
SEX EDUCATION FOR THE ADO Set of 5 tithes as above. 50 cents 
LESCENT GETTING READY FOR MARRIED LiFe 
Ry George W Corner and Carney By Howard Dittrick p+] 
20 15 cents cents 
THE FACTS ABOUT SEX HELP FOR CHILDLESS COUPLES 
Cuwantity {lso Hy Audrey MeRKeever T te read hy By J 
qu sted reanest parents vhildiren pages 14 ents 
ANSWERS TO PRACTICAL QUESTIONS THE WORD YOU CAN'T SAY (MAS. 
ON MENSTRUATION TURBATION) 
AMERICAN MEDICAL ASSOCIATION By Margaret Bell §& pages. 10 cents By Hannah Lees. S pages. 10 cents 


$35 North Dearborn Street 
Chicago 10, 


pages 20 


Wassersug 6 pages 16 cents 
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Thank You Dactor 
for Prescribing 
Obrig Superior 2ualily 
Contact Lenses 


49 EAST Sist STREET * NEW YORK, 22, N., Y. 


Branches in 
PHILADELPHIA MONTREAL ( ( 
JOHANNESBURG SHANGHAI 


‘The New | 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSOAS OPTICAL LABORATORIES 
518 Powell Street San Francisco 2, Calif 
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FRIED G KOHLER’S 


PLASTIC AND GLASS 


Made in Our Own Laboratory 


® Comfort and Pleasing Cosmetic Appearance Guaranteed. 


@ Eyes also fitted from stock by experts. Plastic or 
glass selections sent on memorandum. Implants 


and Plastic Conformers in Stock. 


® Referred cases carefully attended. 


FRIED & KOHLER, INC. 


_ 665 FIFTH AVE. (near 53rd St NEW YORK 22, N. Y. Tel. Eldorado 5-1970 


“Over Fifty Yeors devoted to pleasing porticular people“ 
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Renshaw STEREO DISPARATOR... 


the Preferred Instrument for Investigation 
and Visual Training of... 


All the functions of the ordinary stereoscope plus many others 
® Accommodation and Convergence are combined in the AO Renshaw Stereo Disparator. In this im- 


® Suppressions and Suspensions of Vision proved diagnostic and training instrument variable guides permit 
® Amplitude and Facility of Accommodation movement and setting of targets to maintain the correct ro- 


rh ® Stereopsis lationship between accommodation and convergence, regard- 
e@ Many Other Functions ond Skills less of the distance between the stereograms and the lenses. 
The targets follow definite paths, stimulating accommodatios 


and convergence together, as normally at various seeing Miis- 


tances. Abnorma! patterns of viewing may also be pro 

for in the instrument by placing emphasis either upon acgom- 
modation or convergence. Representing a significant adv nce 
in stereoscopic diagnosis and training, the AO Stereo Dispamptor 
— is unusually eflective in produging 
efficient binocular vision, Arr@age 


j today for a demonstration at ony 
AO Branch Office. 


American Optical 


OTHER ADVANTAGES 
OF THE 
STEREO DISPARATOR 


Simple divs! 1 of oft 
to potent 


Wide range of prism effect with- 
ovt vse cf auailiory prises 


Rapid, diust 


of desired target seporotions 


Adequote sange of adjustment to 
compensate ror vertical 
imboiances 


Adequate ronge for stimulating 
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on oct 


Calibrated central scale for indi- 
coting dati 4 a 


| 
} " 


{i 


4 
| 
| 
| 
| 
| 


Sead For rapid relief of itching, smarting and excessive tearing due to 
| physical or chemical irritants or allergy. t 


Refraction, lumduscopic examination: 2.5% solution and 1% emAsion. 
For prompt and short acting mydriasis virtually from 


3 Preoperative Use: 2.5% solution and 10% solution. 


nydriatic effect, applied 30 to 66 minutes 


“Uveitis, posterior synachiae: 10% solution ond 10% emusic 
For freeing recently formed posterior 
synechice as well as for prevention _ 
of synechice formetion in eveitis 
(with atropine). 
Glaucoma (certoin cases and fests): 


solution, 10% einuision and 2.4% « 
HYDROCHLORIDE 


Brand of 
Phenylephrine hydrochiccide 


= 
| hydrochloride, a. well tclerawd, reliable vaso. 
sonstrictor and mydriatic, is available in various concentraticins ond 
pa several forms for a variety of ophthalmic 
j 
j = . 
d 
| 
q 
as weil os for the shadow test. 


